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Foreword 


This report outlines the activities and thrusts of the Canadian Hydrographic Service for fiscal 
year 1984/85 and gives a brief indication of what is planned for 1985/86. 


The year was relatively stable. The field survey program, although diversified, was again 
highly successful. In the Arctic, surveys were undertaken in high priority areas such as Arnott 
Strait in the Archipelago where oil shipments are planned for August 1985 and in the Beaufort 
Sea. 


It is worthy of note that three of the Arctic projects were carried out under contract to private 
survey companies. Surveys were also undertaken in numerous areas of our Atlantic and 
Pacific coasts, in the Gulf of St. Lawrence and in the major inland waterways of the 
Great Lakes. 


On the chart production side, activities were equally rewarding. During the year a total of 
37 new charts, 143 new editions, and 84 reprints were published. The 37 new charts repre- 
sent an increase of 12 over the previous year. Our charting program, in a similar fashion 
to the survey program, was widely dispersed, covering both coasts, our main commercial 
maritime arteries, the inland waterways and the Arctic regions. 


In our joint charting program with the National Ocean Service (NOS) co-operation was again 
excellent. The two agencies are now in the process of developing a series of large and medium 
scale chart schemes which will be designated as part of the IHO International Chart Series. 


Extensive tide gauging and current metering programs were undertaken with major projects 
being carried out in the Arctic. 


Our Research and Development program was intensified with a budget in excess of $5M. 
On the field side most of the projects were directed toward overcoming the problems posed 
by the harsh Arctic environment. In cartography, research continued on computer-assisted 
systems to enhance chart production capability. 


A number of CHS personnel retired during the year — G.C. Dohler, R. Logan, and 
H. Comeau from Headquarters; M. Hemphill, L. Hunter, and R. Cameron from Atlantic 
Region and P. Browning from Pacific Region. The year also saw some staff changes: 
D. Monahan assumed the duties of Director, Marine Cartography; R. McDougall transferred 
from Central Region to Headquarters to take charge of Data Base Management studies; and 
J. O’Shea accepted the post of Technical Assistant at Headquarters. 


In 1985/86, our survey and charting program will be intensified. The new ship CSS 
John P. Tully will increase our capability on the Pacific coast and in the western Arctic. The 
new sweep vessel CSS FCG Smith is under construction at Georgetown, P.E.I. This vessel 
is of catamaran design and will be used in the numerous harbours and channels in the Atlantic 
provinces which are subject to siltation. Our Research and Development program will con- 
tinue at a similar level to that of 1984/85 and the year will also see the implementation of 
the Lidar Bathymetry project in an operational mode in the western Arctic. As in previous 
years we shall continue to participate in co-operative programs with NOS and liaise closely 
with the International Hydrographic Organization (IHO). 


S.B. MacPhee 
Dominion Hydrographer 
Canadian Hydrographic Service 


Cartography I French course, 1985. 


CHS 


Headquarters 


Three training courses were held during the year. The basic hydrography course, Hydro- 
graphy I, was held in early 1985 with classroom instruction taking place in Ottawa, followed 
by field training in British Columbia. Seven students participated in the course — two field 
officers from Atlantic and Pacific Regions, two ships’ officers from Atlantic Region, two sur- 
veyors from private industry, and one overseas student from Jamaica. 


The Cartography I course was given in the French language with three students attending 
— two from Quebec Region and one from Headquarters. Thirteen senior field officers from 
all regions participated in a week-long seminar for hydrographers-in-charge in Ottawa during 
January 1985. In a training program arranged by the Canadian Association of Hydrographic 
and Oceanographic Industries (CAHOSI), Headquarters and Central Region staff gave theo- 
retical and practical instruction in hydrography to Jamaican trainees in Kingston, Jamaica. 
A three-day seminar on hydrographic survey techniques was held for students at the 
Nova Scotia Land Survey Institute in Lawrencetown, N.S. 


In 1985/86, it is planned to hold the following courses: Hydrography I (English), Hydro- 
graphy I (French), and Cartography II (English). It is also tentatively planned to have semi- 
nars in hydrography and in cartography for senior personnel. 


Work continued on developing new chart schemes and on modifying the existing national 
scheme. Agreement was reached with NOS on joint chart schemes of the St. Mary’s River 
(between Lake Superior and the North Channel, Lake Huron) and of Passamaquoddy Bay 
(Maine-New Brunswick). 


Also in conjunction with NOS, international (INT) numbers were assigned to that series of 
charts upstream from Montreal to the western end of Lake Erie. 


Regional and Headquarters requirements for aerial photography and topographic plots in 
support of survey and chart production programs were actioned and liaison was maintained 
with the Department of Energy, Mines and Resources in the acquisition of new aerial photog- 
raphy and the preparation of new shoreline plots of part of the MacKenzie River. Liaison 
was also maintained with the Canadian Coast Guard (DOT) in support of the 1984 northern 
survey program. 


In 1985/86, it is planned to continue the ongoing review of survey and charting priorities 
and to coordinate requirements for aerial photography, topographic plots and shiptime on 
Coast Guard vessels. 


Numerous horizontal control adjustments were made, including one in Lake Nipissing of 
over 500 points and cooperative work continued with the Geodetic Survey of Canada on 
the implementation of NAD 83. The present schedule for NAD 1983 calls for the primary 
network to be adjusted by December 1985 and the lower order points by early 1987. The 
unit also continued to update the LITES file of information on shore-based lights and ranges 
and assumed responsibility for the maintenance of all hydrographic control in the National 
Geodetic Data Base. 


Approximately 10 000 Loran C calibration data points from the Prince Rupert, B.C. area, 
Lake Superior and various locations on the Atlantic coast were analyzed and lattices for 
12 Loran C charts were specified. The handbook “Notes on the Use of Loran C Charts” 
was published in French and English. 


The Nautical Geodesy unit, in cooperation with the Royal Danish Administration of Naviga- 
tion and Hydrography, recomputed the rigourous median line between Canada and Green- 
land south of 75 N so that a more simplified definition of the median line may be prepared. 
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Three Survey Standing Orders on Positioning Systems, two on Field Sheets and seven on 
Field Instructions and Reports were issued. In addition, five Cartographic Standing Orders 
were issued and a fourth draft of the manual “Elementary, Practical, Seamanship for 
Hydrographers” was prepared. 


Standards also provided hydrographic information for legal investigations of three marine 
casualties and reviewed the IHO Chart Specifications jointly with NOS. 


Research continued on a number of projects, the principal one being LARSEN, the airborne 
laser bathymetry project. This project reached a major milestone in November 1984 with 
the successful testing of the equipment in Lake Huron. Depth penetration by the laser was 
28 metres under good sea conditions, i.e. relatively calm with little turbidity in the water. 


Work continued on developing new data processing software to handle the massive amounts 
of data which can be acquired using the airborne laser system. Some work was done on 
airborne GPS applications and research was carried on Kriging — a Machine Contouring 
Project. This project was also supported by scientists in the Geostatics Section of the Geological 
Survey of Canada. 


In 1985/86, work will continue on the data processing package to handle the data collected 
by LARSEN and a major survey project using LARSEN will be carried out in the western 
Arctic under contract. One of the deliverables from this contract will be charts of the surveyed 
areas — at the colour proof stage. 


The final 12 GEBCO charts were revised and reprinted and map 4015G “Surficial Geology 
of the Laurentian Channel” was released. Work continued on the 1:1 000 000 NESS maps: 
five of these maps were published and several are in various stages of production. Compila- 
tion mosaics were started for two 1:2 000 000 maps of The Grand Banks and the Scotian 
Shelf and work was done on the gravity and magnetic editions of Map 814, Labrador Sea. 
Progress continued on a 1:5 000 000 map of eastern Canada which is being prepared as 
part of the project DNAG. 


Work on the three gravity and magnetic editions of Map 814, Labrador Sea, is expected 
to be finished by 1 July 1985. After printing, these maps will be used on a multi-parameter 
survey scheduled for August. DNAG map #850 is scheduled for completion in October 1985 
and it is planned to print between 10 and 12 of the 1:1 000 000 NESS map series. 


Two new charts covering Lake Manitoba were completed and a Non-Submarine-Contact 
Chart, NSC 8, was produced for the Department of National Defence. A colour proof of 
New Chart 4201, Bedford Basin, was also produced. 


Chart #1 was reprinted and released in November and Fisheries Chart 10041 was completed. 
Four Sailing Directions indexes, three Decca latticed sheets for the Polar Continental Shelf 
Project and new editions of Chart Catalogues #1, #3 and #4 were printed as well as numer- 
ous graphics for special projects. 


During 1984/85, 474 drawings were generated on the drawing systems at Headquarters. 
Included were Loran C lattices, projections and chart digital data plots. Requests from Head- 
quarters units and the Regions for reproduction services were also filled. 


In 1985/86, it is planned to produce new recreational charts of four lakes on Manitoulin 
Island. Chart 4201, Bedford Basin, will be printed and Charts 4202 and 4203 in the Halifax 
Harbour area should be completed. Non-Submarine-Contact Chart, NSC 7, will be produced 
for the Department of National Defence and a major portion of NSC 10 will be completed. 
New editions of chart catalogues and an updated version of the 5-year plan for new charts 
and new editions will also be produced. 


Three 1-week courses in computer-assisted cartography were given for staff at Headquar- 
ters and two cartographic workshops were held — one for System Managers and a second 
for System Users. 


PDP 11 upgrades for CARED, STARS, DIGNTX, and several utilities were distributed during 
1984. The Mathematical Graphics Software was distributed to Central and Atlantic Regions 
so they could generate graphics for their new drawing tables and all of the PDP 11 carto- 
graphic programs, except for CHOP & CARED were transferred to the VAX System. A 
project to interactively compile charts was completed and a study and preliminary report 
on generalization was also completed. The latter will be used as a basic step in developing 
a program for basic generalization functions. 


In 1985/86, CARIS will be upgraded to provide greater flexibility in the use of colour graphics 
for interactive compilation and editing of hydrographic field data. The CARIS package will 
be transferred to the VAX System and a VAX-based system will be delivered to Quebec 
Region. 


A major task will be to ensure that enhanced, compatible systems are implemented in all 
regions and at Headquarters. Development will be concentrated on software, including 
STARS, mathematically generated graphics, generalization, the drawing of better quality texts 
and some of the utilities. 


All charts produced in the Regions and Headquarters were reviewed for quality standards: 
263 colour proofs of new charts, new editions, and reprints were inspected for acceptance 
before going to press. Cartographic notes and texts for the production of bilingual charts 
were provided and edited at the colour proof stages and Mr. T. Tremblay prepared and 
presented most of the lectures for the French language Cartography I Course. 


In the Nomenclature Unit, 32 new charts, 39 new editions, 6 bathymetric charts, 1 natural 
resource map, and the six volumes of the Canadian Tide and Current Tables were processed 
for names. 


Work continued on the second edition of the Gazetteer of Undersea Feature Names. 


In Production Monitoring, CIRCAS was changed from the DEMR computer to the Head- 
quarters VAX computer. It was also renamed CHAINS and now uses a new generation lan- 
guage Datatrieve. 


During the year, 1359 Notices to Mariners were promulgated in the weekly editions of Notices 
to Mariners: 379 of these notices originated from within the Canadian Hydrographic Service. 
A total of 1400 chart correction tracings affecting 1146 charts were prepared. The conver- 
sion to the IALA buoyage system continued with the production of 25 new editions. Six 
new editions were produced to depict the recently established International Maritime Boundary 
on Georges Bank and 25 reprints were produced for stock purposes. In addition, 5 over- 
prints were produced to reduce hand corrections. 


In 1985/86 the program to convert charts to the new IALA Buoyage System will continue. 
The maintenance of hand-corrected charts will also be continued and Reprints will be produced 
to ensure adequate stocks for distribution. It is anticipated that the Buoy Numbering Program 
will be completed. 


During 1984/85 the demand for Sailing Directions and Small Craft Guides continued to 
increase with a total distribution of 15 300 copies. The following editions were published: 
1) Sailing Directions, Great Lakes, Volume II, Sixth Edition; 

2) Instructions Nautiques, Terre-Neuve, septiéme édition; 

3) Instructions Nautiques, Labrador et baie d’Hudson, cinquiéme édition; 

4) Instructions Nautiques, Grands Lacs, volume II, sixiéme édition; 

5) Guide Nautique, Riviére Saint-Jean (N.-B.), troisieéme édition; 

6) Guide Nautique, Voie d’eau Trent-Severn, cinquiéme édition. 
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The chapters covering the small craft routes in Georgian Bay were deleted from the 1984 
edition of the Sailing Directions, Great Lakes, Volume II. These routes are covered in detail 
in the Small Craft Guide, Georgian Bay, which was published in 1983. 


In 1985/86, it is planned to publish the following editions: 


Sailing Directions — Arctic Canada, Volume II 

Guide Nautique — Voie d’eau Rideau et Riviére des Outaouais 
Instructions Nautiques — Arctique Canadien, Vol. Il 

Instructions Nautiques — Golfe et Fleuve Saint-Laurent 

Sailing Directions — Gulf and River St. Lawrence 

Guide Nautique — Lac Ontario 

Instructions Nautiques — Grand Lac des Esclaves et Fleuve Mackenzie 
Instructions Nautiques — Nouvelle-Ecosse (Céte SE) et Baie de Fundy 
Guide Nautique — Baie Georgienne 


In October 1984 the six volumes of the 1985 Tide and Current Tables were released for 
distribution. The 1981 Water Levels publication “Tidal Highs and Lows” was printed and 
distributed and work proceeded on the 1982 and 1983 volumes. A substantial set of amend- 
ments to Volume I of the Bench Mark Books was distributed early in 1984 as a result of 
a review by the Atlantic Region of bench marks in Nova Scotia during the summer of 1983. 
All publications were prepared with the co-operation of the Marine Environmental Data Service 


(MEDS). 


The section continued to operate the IHO Tidal Constituent Bank in cooperation with MEDS. 
The procedures for entering data into the bank were reviewed and suggestions made to IHO 
to streamline this process. 


The operation of the IGOSS Sea Level Pilot Project in the Pacific Ocean began in September 
1984. The project, which is based at the University of Hawaii, receives data from CHS on 
a monthly basis from three permanent gauging stations on the Pacific Coast. 


Mr. B. Tait, Chief of the section, continued to represent the Department as a member of 
the Great Lakes Technical Information Network Board of the International Joint Commis- 
sion. The final draft of the Board’s report on the Great Lakes hydrometeorologic and hydraulic 
data needs was presented to the Commission in December. 


In November 1984 Dr. Lung-fa Ku took temporary leave of absence to accept a one to two 
year assignment with the International Maritime Organization (IMO) as a tidal expert in 
Bangladesh. 


In 1985/86, the updated six volumes of Tide and Current Tables will be published and the 
section will continue to co-ordinate the regional tidal and water level programs. 


The Maritime Boundaries Section maintained close liaison with the Department of External 
Affairs on boundary disputes in the Gulf of Maine and continued to provide assistance to 
External Affairs by computing equidistance lines between Greenland and Canada and around 
the French islands of St. Pierre & Miquelon. In 1985/86, advice will be provided to the 
Department of External Affairs on boundary matters affecting Canada, Greenland, France 
and the United States of America. 


The chart distribution Centre in Ottawa distributed the following numbers of publications: 


Navigational Charts 273 061 
Chart Catalogues Oh Ve 
Sailing Directions bifes 
Small Craft Guides 5 070 
Tide and Current Tables 22.014 
List of Lights 3 305 
Radio Aids 3 364 


Various Other Publications 7 180 


Pacific Region 


Pacific Region of the Canadian Hydrographic Service is a major element of the Institute of INTRODUCTION 
Ocean Sciences, located at Patricia Bay close to Victoria, British Columbia. The region is 

responsible for charting the coastal and offshore waters of British Columbia, the inland waters 

of British Columbia, Alberta, Saskatchewan and the waters of the western Canadian Arctic 

including the Athabaska-Mackenzie Waterway System. 


FIELD SURVEYS 


In 1984/85 inland surveys concentrated on the Shuswap Lake system. This system is exten- British Columbia 
sive, is in the heart of the interior tourist area and attracts recreational craft from both B.C. Lake Surveys 
and Alberta. The existing chart is based on bathymetry obtained from the International Salmon 

Fisheries Commission and a 1982 revisory survey party recommended a resurvey. Despite 

the rainiest spring-early summer weather in the area for many years, the survey was com- 

pleted on schedule. 


CSS Parizeau was assigned for an 8-week period to a resurvey of the NE coast of the Queen B.C. Coastal 
Charlotte Islands between Lawn Point and Rose Spit. Existing charts of this area are based Surveys 

on surveys from 1911 to 1918. ARGO was the positioning system used and Loran C obser- 

vations were also taken throughout Hecate Strait during the course of the survey. Prior to 

leaving the survey area, horizontal control was established in Cumshewa Inlet which is sched- 

uled for resurvey within the next few years. 


The barge Pender was again used as a floating base for several projects. Surveys for new 
charts were undertaken in the Hardwicke Island area, comprising a portion of Johnstone 
Strait, Chancellor and Wellbore Channels, Forward Inlet, Topaze Harbour, and Sunderland 
Channel. 


The previously unsurveyed Fish Egg Inlet, including Convoy Passage, Illahie Inlet, and 
Elizabeth Lagoon were also included in Pender’s program. 


Survey launch off the Queen Charlotte Islands. 
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In August the barge was moved to Smith Sound where the previously uncharted head of 
Boswell Inlet and Wyelees Lagoon were surveyed as well as Naysash and Smith Inlets. A 
final move took the Pender to the Rivers Inlet area where the uncharted Draney Inlet was 
surveyed. 


CSS Richardson commenced her season with surveys of Uganda Passage and Roscoe Bay 
in the Desolation Sound area and then proceeded to Quatsino Sound and carried out shoal 
examinations to complete the survey of the approaches to the sound. After a 5-week period 
with the Tides and Currents Section, Richardson was assigned to the continuing survey of 
Skidegate Inlet and Channel. Trounce Inlet, the West Narrows, Armentieres Channel, and 
Skidegate Channel as far west as Newton Point were surveyed. 


A shore-based party undertook a survey of Robbers Passage, Barkley Sound, and then com- 
pleted the survey of Ridley Island Terminals in Prince Rupert. A survey of the Westshore 
Terminal, Roberts Bank, where a new loading facility has been built and the turning basin 
dredged, was also carried out. 


A bilateral boundary (Alaska/Yukon) survey was carried out westward from Herschel Island 
to the 141st meridian. The multiparameter survey was carried out under contract. 


Also in the western Arctic, a horizontal control party spent 4 weeks establishing and improv- 
ing horizontal control in Beaufort Sea coastal areas. 


On the Mackenzie River, horizontal control was established and aerial photography obtained 
of the river between Great Slave Lake and Camsell Bend and also at Norman Wells. New 
shoreline plots were then prepared of those areas on the river. This work was carried out 
under contract and was funded under the Northern Oil and Gas Action Program (NOGAP). 


Navigational support and bathymetric data processing for natural resource mapping was 
provided for projects on Juan de Fuca and Explorer Ridges. 


This was the second year in a 2-year contract for revisory surveys awarded to Coast Pilot 
Ltd. of Sidney, B.C. The area covered was from Victoria to the south end of Johnstone 
Strait via the Gulf Islands and south on the mainland coast. Some revisory work was also 
carried out on the Fraser River. 


In 1985/86, CSS John P. Tully is scheduled to undertake surveys in the western Arctic. 
The survey location will be in the Beaufort Sea northeast of Tuktoyaktuk and will concen- 
trate on areas of current resource interest. At the beginning of September, the ship will move 
westward to complete surveys in the Yukon-Alaska boundary area. 


The barge Pender will be assigned to a resurvey of False Creek, Vancouver, the site of 
Expo ’86. She will then be towed to the Tofino area to carry out resurveys for new chart 
construction. 


CSS Richardson will continue surveys at the back western end of Skidegate Channel includ- 
ing Dawson Inlet and Harbour. A cruise to update Sailing Directions of the east coast of 
Moresby Island and further Loran C calibration work will be scheduled in conjunction with 
Richardson’s visit to the Queen Charlotte Islands. 


A short revisory survey of Kootenay and Harrison Lakes will be carried out and revisory 
surveys of Stewart and Kitimat Harbours will be done under contract. A resurvey of Esquimalt 
Harbour will also be undertaken. 


Ten new charts were produced in 1984/85. These included charts of the western Arctic, 
large-scale charts of Vancouver and Tsehum Harbours; plans in the Queen Charlotte Island 
and charts of the Strait of Georgia. The Strait of Georgia is now completely covered by new 
metric charts at a scale of 1:80 000. Large scale coverage is now available for the recently 
completed coal and grain facilities at Ridley Island and for the enlarged facilities of Westshore 
Terminals at Roberts Banks. 
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Thirty new editions of charts of the Pacific Coast and of the western Arctic were produced: 
assistance was provided by Headquarters in the production of five of these charts. In addi- 
tion 34 reprints were published and ozalid prints were made of 26 charts of the Mackenzie 
River series. 


The automated drafting system saw continuous use during the year. The major accomplish- 
ment with the automated drafting system was the drawing of Charts 3461, 3462, 3463, 3512, 
and 3513 at a scale of 1:80 000 and 3514 at a scale of 1:50 000. These charts complete 
the small scale coverage of the eastern portion of the Strait of Juan de Fuca and the Strait 
of Georgia. A major portion of Chart 3512 was produced from large scale files using 
GOMADS. 


Discussions were held with representatives from Department of Transport and EXPO ’86 
regarding the preparation of a special chart for the upcoming World’s Fair to be held in 
Vancouver. A brochure/souvenir type of publication has been tentatively planned. Also in 
connection with EXPO ’86, Chart 3312, a Cruising Atlas of 29 chartlets including Sailing 
Directions and other information of Desolation Sound and Jervis Inlet, has been given high 
priority. 


The Chart Distribution Centre of Pacific Region distributed the following numbers of publi- 
cations: 


Navigational Charts 161 534 
Chart Catalogues 18 924 
Sailing Directions Zz 209 
Small Craft Guides 2 204 
Tide and Current Tables 66 220 
List of Lights 1369 
Radio Aids 1550) 
Various Other Publications 16 914 


The region was well represented on the Cartography II course. In attendance in Ottawa for 
the five week period were R. Chapeskie, D. Jackson, and E. Earl. 


Chart Production staff manned a CHS display in the Canadian Pavilion of the Pacific National 
Exhibition and also participated in the Vancouver International Boat Show. 


In 1985/86, it is anticipated that 15 new charts will be produced of areas in British Columbia 
and that 9 new charts will be published of the western Arctic. These western Arctic charts 
will be produced by contract. 


The principal activity of the Tides, Currents and Water Levels section in 1984/85 was the 
continuation of the tidal-current survey of Hecate Strait and Dixon Entrance. In conjunction 
with this survey a telemetering drifter study was carried out in Dixon Entrance, using Loran C 
tracked drifters. Data reports for this project, which was carried under contract have been 
completed. The project was described in an article in “Offshore Resources”. 


A study of mean sea levels on the east and west coasts of central Vancouver Island was 
continued. This study was requested by the Pacific Geoscience Centre as part of a program 
to measure and study earthquake induced crustal movements. 


Work continued on the study of the salinity wedge in the Fraser River and a study of tides 
in the Campbell River estuary of Vancouver Island was begun in September. The latter proj- 
ect was undertaken at the request of the Nanaimo Biological Station and will have a dura- 
tion of one year. A survey of the currents in Nakwakto Rapids was completed in October. 


The region contributed to a Pacific mean sea level anomaly study by forwarding monthly 
data from three Pacific Coast tide stations to IGOSS. 


In the high Arctic, the measurement of tides and long term mean sea level variations in the 
Queen Elizabeth Islands continued. In the western Arctic five permanent stations were ser- 
viced and redeployed and a pressure gauge installed at Bay Chimo in 1983 to determine 
mean sea level for the Geodetic Survey of Canada was deployed for one more year. 


A current survey, using four prototype meters, began in Dease Strait in March 1985. The 
prototype meters have the sensing units mounted in the bottom of a “mast” beneath the 


ice and the recording unit frozen in the ice at the surface: they are scheduled to be recovered 
in May 1985. 


As in previous years, the section processed the tidal records from all permanent, long-term, 
temporary and hydrographic stations in the region and forwarded the processed data to MEDS 
for archiving. 


Work continued on hardware and software for two Meteor Burst Communication System 
based tide stations and an Aanderaa/Plessey format tape translation was developed under 
contract. 


In 1985/86, it is planned to complete the major current survey in Hecate Strait-Dixon 
Entrance. The records from 21 permanent gauges — 16 on the Pacific Coast and 5 in the 
western Arctic — will be processed, analyzed, and routed to MEDS for dissemination. Cur- 
rent information for Nakwakto Rapids, Sechelt Rapids, Porlier and Active Passes and Quat- 
sino Narrows will be added to Pacific Coast Tide and Current Tables and information on 
water surface elevations and currents in the estuaries of the Fraser, Skeena, and Campbell 
rivers will be provided to the public on request. It is planned to complete the study of the 
changes in currents, tides and salinities in the Campbell River estuary. 


British Columbia Small Craft Guide, Volume II, (Boundary Bay to Cortes Island) 5th edition 
was published in April 1984 and British Columbia Sailing Directions, Volume I (South Portion) 
was published in January 1985. 


A Sailing Directions officer made passage from Tuktoyaktuk to Hay River onboard the NTCL 
tug Henry Christoffersen to update Sailing Directions of that stretch of the MacKenzie River. 
A Sailing Directions officer also made passage on board CSS Parizeau from Victoria to Prince 
Rupert via the Inner Passage and spent 2 days updating information on Prince Rupert Harbour 
and Ridley Island Terminals facilities. 


Rear Admiral R. Yanow, Commander Maritime Forces Pacific, toured the Hydro- 
graphy Section at IOS. 
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DEVELOPMENT 


In 1985/86, British Columbia Sailing Directions Volume II (North Portion) 10th edition will 
be published. It is also planned to publish Sailing Directions for Great Slave Lake and 
MacKenzie River, 6th edition. 


In 1984/85, work continued on acoustic sweeping. The towfish was prepared for survey 
use and shipped to Atlantic Region for installation aboard the new sweep vessel. Modifica- 
tions were made to the acoustic transceivers and the units were shipped to Atlantic Region. 
Work on the development of the sidescan signal simulator was completed under contract. 


Pacific Region has been actively pursuing improvements to depth sounder records. A con- 
tract report which investigated potential solutions recommended new, more efficient trans- 
ducers and coding the acoustic ping to improve signal-to-noise ratio. This was followed up 
with an inhouse program. Prior to investigation of heave reduction, it seemed desirable to 
better understand launch motion. A contract to measure launch dynamics was inconclusive, 
and has been returned to the contractor for further work. 


Following last year’s successful operation of the new HAL data logger, it completely replaced 
PHAS this season during the Hecate Strait survey on CSS Parizeau. 


In 1985/86 work will be carried out on developing a deep water depth digitizer and heave 
reduction will be further investigated. In the acoustic sweeping program, work will begin on 
the development of a remote sound speed indicator and the bathymetric contouring pack- 
age which is being modified will be used in the production mode. 


Central Region 


Central Region forms part of the Bayfield Laboratory for Marine Science and Surveys 
(BLMMS) and is located at the Canada Centre for Inland Waters in Burlington, Ontario. 
The region is responsible for hydrographic surveying and charting of the Great Lakes, the 
navigable waters of Ontario and Manitoba and of Hudson Bay. In addition, over-ice surveys 
are carried out in Arctic areas in conjunction with the Earth Physics Branch of the Depart- 
ment of Energy, Mines and Resources. In 1984, seven field parties collected data for the 
updating of charts on the St. Lawrence River, the Great Lakes, Hudson Bay and in the Prince 
Regent Inlet-Gulf of Boothia area in the Arctic. In addition surveys were carried out under 
contract of four lakes on Manitoulin Island and of Arnott Strait in the Arctic archipelago. 


In Chart Production, the acquisition of a rapid access film processor and a Comp-Edit S810 
Typesetter enhanced the region’s chart production capability. 


The completion of 8 charts under contract aided greatly in the production of new charts. 
Maintenance continued on 190 charts and 18 new editions were processed. Rescheming 
and formatting of the region’s charts continued and cartographic staff continued to partici- 
pate in training programs at headquarters and in the Region. 


The Tides, Currents and Water Levels section supported field operations by providing infor- 
mation on vertical control for the reduction of soundings to datum and by providing water 
level gauges. The section also assisted the Chart Production section by advising on water 
level data affecting charting operations. Field support was given to hydrographic survey oper- 
ations by carrying out tide gauging and current metering projects in the Gulf of Boothia and 
at Cameron Island in the Arctic archipelago. 


Hydrographic Development concentrated primarily on projects related to the Arctic. These 
included the development of systems for sounding through ice and the development of more 
effective Arctic ground vehicles for surveys in ice-covered waters. 


Department of Fisheries and Oceans display at the Toronto Boat Show. 
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The Sailing Directions Section, in addition to compiling Small Craft Guides and narrative 
information for new Lake Ontario harbour charts, also spent 4 weeks in the field and carried 
out user-surveys to determine reactions to proposed chart schemes. 


The 1984 Arctic program focused on collecting bathymetry and gravity in Prince Regent 
Inlet. Observations were taken using through-ice sounding techniques with depths being taken 
on a 2 km arid and gravity measurements on a 6 km grid. The primary positioning system 
was Syledis Sercel augmented by Mini-Ranger III. The Syledis system was used at ranges 
up to 120 km and calibrations indicated an accuracy of + 20 m. This project received con- 
siderable support from the Polar Continental Shelf Project of the Department of Energy, 
Mines and Resources. 


This survey, which extended from mid-July to mid-September, concentrated on establish- 
ing a safe shipping corridor into the new Inuit village of Umiujak on the east coast of Hudson 
Bay. It had been originally planned to carry out the survey from a Department of Transport 
vessel. However, a DOT vessel could not be made available and the survey launches were 
trucked northward from Burlington to Fort George on the east coast of James Bay — a 
distance of 1500 km, and were then steamed 320 km to Umiujak. During the course of the 
survey 6914 km of line soundings were taken and 280 shoal examinations carried out. 


This survey included both Canadian and U.S. waters between Iroquois Lock and Wilson 
Hill Island. The survey party was shore based and carried out its sounding operations at scales 
of 1:500 and 1:1000 using Mini-Ranger and Hydrodist MRB 201 for positioning. The proj- 
ect is part of a continuing program to update surveys of the St. Lawrence River downstream 
from Lake Ontario. 


Village of Umiujak, Base of Hudson Bay Survey. 
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Royal Yacht Britannia. 


This project is part of a continuing program to resurvey sections of the North Channel of 
Lake Huron where the data is considered inadequate for modern charting. The survey party 
was based at Little Current and collected 5200 km of line soundings and examined 
2100 shoals. 


The St. Marys River survey was a continuation of a project to resurvey navigable waters 
between the North Channel of Lake Huron and Sault Ste. Marie. Operations started at Little 
George, about 9 kilometres down river from Sault Ste. Marie and progressed up river toward 
the Canadian Sault locks. Field sheets of the river were at a scale of 1:5000 with wharf and 
lock detailed at a 1:1000 scale. Positioning was in the range — bearing mode using either 
Mini Ranger III, Hydrodist, MRO-I or Microfix. 


A resurvey of the main harbors of Lake Ontario continued, beginning at Deseronto and 
terminating at Belleville. A feature of this survey was the successful adaptation of automated 
logging and processing to large scale survey work. A total of 1500 km of line soundings were 
collected and 417 shoals examined. 


The basic revision program centered on the Trent-Severn System, Lake Simcoe, and Owen 
Sound Harbour. Auxiliary tasks extended from Windsor, Ontario to Valleyfield, Quebec and 
northward to Tobermory and the Muskoka Lakes. In addition to the region’s program of 
systematically updating and revising charts the survey party responded to numerous requests 
from other government agencies. 


Out of funds provided by the Small Craft Harbours Directorate, Central Region had four 
lakes on Manitoulin Island surveyed by contract. Four lakes — Mindemoya, Wolsey, Manitou, 
and Kagawong — were surveyed at a scale of 1:10 000 and the resulting charts should 
primarily benefit the local tourist industry. 


Regional staff participated in a Loran C calibration program on Lake Superior. The program 
initiated by Headquarters extended from Thunder Bay to Sault Ste. Marie and involved 
201 observations. The Loran C readings were calibrated against positions derived from a 
Trisponder System set up on controlled survey marks. 
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In 1985/86, the contract survey of Arnott Strait in the Arctic Archipelago will be completed 
and personnel assigned to the Polar Continental Shelf Project (PCSP) will again carry out 
over-ice surveys. A survey is again planned for Hudson Bay concentrating on the poorly 
charted areas north and south of the community of Poste-de-la-Baleine. Surveys of the 
St. Lawrence River will continue downriver towards Cornwall and Lake St. Francis. The 
program to update surveys of the major harbours on the Great Lakes will continue and other 
continuing projects will be St. Marys River and the North Channel of Lake Huron. The revisory 
survey will, in addition to chart revisions, undertake a program to position the navigation 
lights on Lake Huron. 


The region continued to emphasize the production of new charts. The awarding of two 
1984/85 contracts to produce 4 harbour charts on Lake Ontario and 2 standard naviga- 
tional charts of the St. Joseph Channel area in northern Lake Huron reflects the region’s 
interests in having private industry participate in charting activities. In addition, regional car- 
tographic staff completed 5 new chart compilations and 19 new chart compilations were 
actively worked on. 


A total of 12 new editions were published and 18 new editions were processed and main- 
tenance continued on 192 Central Region charts with 1561 pieces of data being incorpo- 
rated. Aids to Navigation copies of 5 new charts, 18 new editions and 4 patch corrections 
were prepared. In addition 70 Notices to Mariners were drafted. 


Major amendments were made to existing chart schemes with the addition of new charts 
to the schemes of Lakes Ontario, Erie, and Superior. Agreement was reached with the NOS 
on the scheme of St. Marys River and approval was obtained for five North Channel 
(Lake Huron) charts. The region participated once again in the cartographic exchange 
program with NOS. 


Training included two cartographers attending the Cartography II course and one cartographer 
completing the first year of university studies and beginning the second. An in-house com- 
puter training program was held and three new cartographers, hired for a 9-month term, 
participated in on-the-job training in maintenance and drafting activities. Two employees also 
took a 1-week typesetting course on the new Comp Edit Typesetting machine. 


In 1984/85, a total of 9210 charts and publications were sold or distributed and 1144 members 
of the public visited the Marine Information Centre. 


In 1985/86, it is anticipated that at least 4 new charts and 10 new editions will be published. 
Maintenance will continue on existing stocks and liaison will be maintained with NOS on 
common charting programs. 


The section supported survey operations by providing information on vertical control and 
by supplying water level gauges. Sounding datum was established for the four lakes on 
Manitoulin Island in support of contract survey operations. The section also provided advice 
to Chart Production on adjustments to soundings, heights and elevations. In addition, a word 
processor-based system for providing datum notes on charts was developed. 


In the Arctic, gauges were installed in the Gulf of Boothia and in Bellot Strait. Five tide and 
current moorings were deployed in the vicinity of Cameron Island in support of the Bent 
Horn Project. 


The section continued to supervise the operation of the permanent gauging stations in Ontario 
and Québec and to coordinate and publish the Monthly Water Level Bulletins of the 
Great Lakes. There was active involvement in the update of IGLD (1955): the levelling was 
completed, the preliminary work on the water level transfer was undertaken and work was 
done on the reference zero for the datum. 


In 1985/86, the section will continue to advise survey and chart production staff on water 
level matters and will continue to make its contribution to the annual Tide and Current Tables 
and the Monthly Water Level Bulletins. 


Drogue Tracking near Sault Ste. Marie. 


During 1984, 6 weeks were spent in the field collecting information and new photography 
for future editions. Also, the major part of the compilation of the new Small Craft Guide 
of Lake Ontario had been completed. This new volume is expected to be published in time 
for the 1985 boating season. In June 1984 the Fifth Edition of the Trent-Severn Waterway 
Small Craft Guide was published. New editions of Small Craft Guides are scheduled to be 
issued on a 2-year cycle, and in early 1985 work will focus on producing the Second Edition 
of the Georgian Bay Guide. Work will then begin on a new volume covering Lake Nipissing. 


Eight weeks of field work is planned for the summer of 1985. This will revise the information 
covering the Trent-Severn, the Rideau, and the Ottawa rivers. 


Preliminary Arctic tests to measure depths through the ice were completed, under contract, 
in the spring of 1984. The proposed technique is to transmit the signal by shooting a projec- 
tile from an aircraft to excite an acoustic wave in the ice. The return signal is received by 
a microphone that is towed from the aircraft and focussed on the ice surface. Excellent test 
results have led to the design and construction of a prototype system that will be tested in 
the Arctic in 1985. Results will be reported and further work recommended. 


An airborne electromagnetic system is being developed that will measure continuous profiles 
in ice-covered waters. Ice thickness and water conductivity will also be measured. A heli- 
copter will tow a “bird,” which contains transmitting and receiving coils, 30 metres above 
the ice. The program is being implemented in four stages. Phase I, the preliminary design 
stage, was completed during the summer of 1984. Phase II is in progress to design and 
assemble data acquisition hardware, and develop hardware and software to process the data. 
Phase III of the contract, to conduct airborne tests near Dartmouth, Nova Scotia, will take 
place during the summer of 1985. The system will be modified as necessary after the trials. 
Phase IV will take place in the Arctic, where operational trials will occur during the 1986 
PCSP survey. 
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In 1984, the Navbox software was rewritten. The original program, in Assembler, was difficult 
to modify due to the number of software patches over the years and due to lack of sufficient 
documentation. The new software, written in Fortran and PL/M is modular in form and 
because of the high level languages, easy to modify. It was developed on an Intel Develop- 
ment System that is compatible with similar systems in Atlantic Region. 


The new software was tested during the summer. Its menu-driven characteristics make it 
easy to use. Software modifications will continue, to make it compatible with most position- 
ing systems and recording media. 


Some hardware modifications were necessary, including a new 80/24 processor with a piggy- 
back math module, in order to implement the new software. 


The Wild T-2000 electronic theodolite was implemented for range/bearing logging and was 
used on a production survey. The T-2000 was used to measure and record angles and 
fix-numbers. Software to transfer and process data, was developed and implemented. 


A contract to develop a portable velocimeter for use on the ice during Arctic surveys, or 
from hydrographic survey launches, was begun in 1983. The design was completed and 
the prototype was built in 1984, arriving late in the year. Bench tests and field tests were 
completed locally, and minor modifications completed before delivery of the remaining 
systems. The velocimeters will be integrated into production surveys in 1985. 


Three additional removable media recorders were purchased in 1984. These recorders log 
position and depth data acquired by Navbox. All digital data in the region were recorded 
on bubble memory. 


Myers digitizers were evaluated alongside Raytheon digitizers on production surveys. Both 
types of digitizers provided similar results, once some initial hardware problems were solved. 


Support was provided for three surveys that used PDP-11/23 processing systems to process 
data. Numerous software programs were developed, implemented or modified and new fast 
plotters were used on two surveys. A digitizing tablet was implemented on one survey to 
input point sounding data from non-digital sources. Modems were tested to allow data and 
program transfer between the region and the field offices. 


Processing systems have been modified for the 1985 field season. The processor has been 
upgraded to a PDP-11/73, with one megabyte of memory. The RSX-11M + operating system 
is being used and new digitizing and editing software is being implemented. 


Non-automated surveys accessed the Burlington computer by telephone to do survey 
computations. Also, electronic field notebooks were used on non-automated surveys for stadia 
work. The data were dumped to the Burlington computer where they were processed, and 
shoreline plots mailed back to the field. 


The Gerber-22 plotter was decommissioned and replaced by the Kongsberg plotter. All 
production plots are now being done in wet ink on the Kongsberg. The PDP-11/44 has 
been used extensively during the past year for word processing. Twelve full-time word process- 
ing terminals, and four letter quality printers are supported, and supply most of the regional 
word processing needs. Over 40 terminals, two plotters, and numerous printers are supported, 
including two phone-in lines. 


The new C-Tech gauges were delivered in the spring of 1984. The units experienced some 
timing problems while under test, but this was repaired in-house. 


The Tsunami TATS system was installed in Bamfield, British Columbia, in October, 1984. 


The evaluation of the Gauge Attendant Data Entry Units (DEUs) by the regions was completed 
and the DEUs were redesigned to incorporate the recommended changes. The new design 
was “bread-boarded” and tested and the artwork is completed. Following evaluation, the 
DEU should be ready for manufacture early in 1985. 


The Portable Hydrographic Gauge development has continued on several fronts. The design 
philosophy was circulated to the other regions for comment. A substantial amount of code 
for the microprocessor has been accumulated and tested and preliminary “bread-boarding” 
of the main PCB has been completed. A target date for the spring of 1985 has been set 
for an operational prototype. 


Trials of the Radio Telemetry System (RATS) and the RMS/Zwartz Tidal Acquisition and 
Telemetry System (TATS) in Hudson Bay and Little Current were successful. However, there 
were some minor problems with the RMS radios and the Zwarts sensor failed. The section 
plans to support these two systems until the development of the portable gauge is complete. 


The section contracted the fabrication, shipment and installation of the Arctic Permanent 
Gauge. During 1984, the gauge was constructed and shipped to Little Cornwallis Island on 
the sea-lift. The installation of gauge and shelter is scheduled for the summer of 1985. 


The section completed a project of interfacing a micro-computer with the Ruska Dead Weight 
tester. The system is designed to lead the operator through the pressure calibration proce- 
dure and to archive the calibration settings and results. In 1985, the section plans to offer 
the facility as a National Calibration Centre for CHS tide gauges. 
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Quebec Region 


The Quebec Region forms part of Ocean Science and Surveys (OSS), and is located at the 
Champlain Harbour Station in Quebec City. The Region is responsible for the hydrography 
and cartography of the St. Lawrence River, from Beauharnois to the Magdalen Islands in 
the Gulf of St. Lawrence, and to Blanc-Sablon as well as the north shore of Chaleur Bay. 
Rivers.draining into the St. Lawrence (the Richelieu system, the Ottawa River to Ottawa 
and the Saguenay River) are also included, as well as several lakes such as Lake Saint-Jean 
and Lake Memphremagog. 


This project progressed very well this year, despite the fact that the ship L.M. Lauzier could 
not be assigned to this survey because the two new launches mounted on board were 
unavailable. 


The vast majority of work sheets needed to produce the new chart of the southern portion 
of the Islands have been completed. Many shoals had to be examined following analysis 
of the data collected in 1983. All 1983 and 1984 bathymetric data are in homogeneous 
numeric form and can be used directly in automated cartography. A complete revision of 
landmarks was also conducted. 


Surveys of small harbour approaches were completed, with the exception of several shoals 
which will be examined in 1985. 


A survey was conducted at the mouth of the Chaudiére River so that the Canadian Coast 
Guard’s navigational aids section could install buoys and a leading light. This project was 
completed in early summer. 


Louis M. Lauzier 
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A crew was dispatched to the Richelieu River to examine several missing details and to check 
the position of a few buoys. The project ended in early summer. A helicopter flyover was 
also conducted to obtain oblique photographs of certain details. 


A revisory crew validated the information used for the production of two new charts be- 
tween Quebec City and Batiscan. Existing bathymetric surveys were accurate, while many 
positions of fixed aids to navigation were found to be in error or obsolete. The necessary 
actions have been undertaken to remedy these problems and should be finalized in early 
1985. A helicopter flyover was also conducted along a reach of the St. Lawrence to collect 
certain useful photographs. 


A special job creation project under the NEED program made possible the start of a bathy- 
metric survey of Lake Memphremagog. The geodesic control has been established and the 
review of landmarks completed; soundings have begun. The project will not be completed 
this year, however, and it is hoped that similar job creation projects will make possible its 
completion in 1985. 


A crew of persons hired under the job creation program conducted a complete revisory sur- 
vey of the Chicoutimi/La Baie area. A review of landmarks was conducted as well as a veri- 
fication of certain bathymetric details. The field portion of the project has been completed. 
The compilation of results into their final form remains to be done. 


A helicopter flight was conducted between Sept-lIles and Blanc-Sablon to assess the quality 
of nautical charts in this sector and identify priority survey areas. Many photographs and 
comments were gathered during this reconnaissance. Each small harbour was visited and 
each major shipping lane was followed. The helicopter was equipped with a Loran C navi- 
gation system, which made it possible to evaluate the performance of the receiver when 
airborne. 


New aerial photographs were obtained on the reach of the St. Lawrence from Batiscan to 
Sorel, as well as in the port of Montreal, to obtain topographical compilation charts for use 
in new surveys and subsequent recharting of these locations. A helicopter made possible 
the taking of identification photographs required for photogrammetric plotting. 


As photographs were being taken, various tests were conducted by Laval University grad- 
uates Messrs P. Pelletier and J. Vermeesch to study the metric qualities of colour photo- 
graphs and the optimization of the flyover method. 


In 1985-86, the following projects will be carried out: (a) regular surveys: Magdalen Islands, 
Batiscan to Pointe du Lac (St. Lawrence River), Blanc-Sablon, Roberval wharf and Belle 
Riviére (Lake Saint-Jean); (b) revisory survey: Lake Saint-Louis; (c) geodesic control: Quebec 
City to Montreal; and (d) photogrammetry: North Shore and the St. Lawrence River. 


The inventory of documents used in technical files has been completed. Many improvements 
were made to the various classification systems and rigid information validation procedures 
were set up. Such procedures are necessary to the establishment of a hydrographic data 
bank comprising information from various sources. 


The electronic data processing (EDP) system for hydrographic data is operational. A few 
minor software problems were detected and corrected. The decision was made to computer- 
ize all bathymetric data, and all numerical data were reformated to render them homogeneous. 
In 1985, two complete systems will be in use. Marked improvements will include faster pro- 
cessing, greater storage capacity and replacement of the echogram digitizing plotter with a 
new model. 


This research and development project consists in using the new GPS-satellite positioning 
system to calibrate the LORAN-C positioning system. For the first time in Canada, the GPS 
system will be used on board a light helicopter, thereby opening the way for a multitude 
of other applications. So far, a helicopter rear aileron has been built to accommodate the 
receiving antenna. Transport Canada certification has been issued and the initial reception 


tests are now in progress. This project is funded in part by resources from unsollicited pro- 
posals funds, and by energy research and development funds. 


Parallel to this project, another experiment is under way to evaluate a LORAN-C receiver 
to be coupled with the GPS system and used for calibrating LORAN-C networks in eastern 
Canada. Mr Pierre Bélanger, a gaduate of the geodesy faculty of Laval University, is 
responsible for this evaluation. 


This project consists in using multi-spectral imaging to obtain the bathymetry of shallow waters. 
Begun in 1983, this project had to be extended into 1984 because of doubtful data. The 
Canada Centre for Remote Sensing in Ottawa acquired images in the Magdalen Islands area 
in 1983. Analysis of these data revealed a number of shortcomings; a new flight was there- 
fore conducted in 1984 over the same sites. This series of images is currently being pro- 
cessed and the results should be known shortly. The Moniteq company is responsible for 
this processing. 


Tests are currently being conducted on the new Polarfix positioning system in order to deter- 
mine its operational limits. The device was leased directly from the German company Krupp 
Atlas, which is cooperating in our research. This device is very promising and its integration 
with the accoustic scanning system is already being contemplated. A second use is also being 
considered, namely positioning of the DOLPHIN submersible. 


Faced with the problem of having to buy new tide gauges to supplement and replace the 
current analog models (recording on paper), and seeking to couple the use of numerical 
data with the source, the Quebec Region was unable to find anything on the current market 
sufficiently inexpensive, simple and operational to be worth acquiring. 


The decision was therefore made to develop our own unit from equipment which could be 
acquired directly on the market at a low cost, and which we could install easily by connect- 
ing the components together and operating it all with personalized software in a high-level 
language. 


This was done in 1984 using VIATRAN and Hewlett Packard hardware. 


The production of this section was very positive in 1984. The staffing of a permanent posi- 
tion as well as resources from youth training projects made possible the attainment of unhoped- 
for objectives. The review of the operational structure of this section will enable it to carry 
out its mandate fully and very efficiently. 


All cartographic activities from the chart production section were conducted in the region 
this year. The response time is very good and will improve when the inventory of existing 
tidal data is completed and the structure of the data bank relative to this section is established 
in 1985. 


All information deposited into the CHS data bank must be approved by various officers, 
including one responsible for tides. In 1984, many plans and documents were validated and 
this process will be accelerated in 1985 with the establishment of the section data bank. 


Twenty-four months of tidal data were recorded in 1984 at various locations in the Quebec 
Region in order to authenticate CHS data. Two submerged tide gauges were installed in 
the vicinity of the Magdalen islands. These gauges have been recovered and the data will 
be processed in 1985. 


Data were collected as part of the survey of the Magdalen Islands in order to obtain better 
information on currents at the mouth of the Grande-Entrée channel to enable the installa- 
tion of a buoy, among other things. 
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Water velocity was measured at the foot of the Laviolette Bridge pylons in Trois-Rivieres 
in order to determine the site conditions for the future installation of buffer islets. 


Thanks to a new job creation program, a near-complete inventory of all existing bench marks 
potentially useful for hydrographic purposes was conducted. Many imperfections were noted 
and the necessary actions to correct this situation were undertaken. The data compiled should 
be produced in early 1985, generating corrections in the CHS bench mark books. 


A systematic inventory of all data pertaining to tides, currents and water levels was conducted 
within the section and in technical files; special emphasis was placed on determining the his- 
tory of data and using as a basis classification by chart number, gauging station and document. 


In 1985, this inventory will be integrated into a comprehensive data bank system covering 
all of the section’s information, which will make possible much more efficient internal use 
of and easier access by external users to available data. 


The majority of the objectives set for 1984 were attained. A few program adjustments were 
necessary to meet specific needs or make up for delays that were beyond our control. 


This year, the section sent to publication 2 new charts for small craft, 7 new editions and 
2 patches. Currently in production are 7 new charts, 6 new editions and 1 patch, which 
are in various stages of completion and will be finished in 1985. 


In addition to nautical chart production, the section produced a revised edition of the chart 
commemorating the voyages of Jacques Cartier 1534/1985. This special edition was part 
of the CHS participation in the nautical festivities of the summer of 1984. For this same occa- 
sion, a special edition of the nautical chart of the port of Quebec was prepared to ensure 
safe navigation during certain activities such as the visit by the Tall Ships as well as the series 
of races organized on the St. Lawrence. 


The section has acquired a computerized photocomposition unit thanks to new resources 
associated with the MLI. The device will be brought into use quite soon and should accele- 
rate the cartographic process significantly. 


In 1985-86, we anticipate the production of 10 new charts and 6 new editions. 
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Atlantic Region 


The Atlantic Region of the Canadian Hydrographic Service is one of the major divisions of INTRODUCTION 
the Ocean Science and Surveys Sector of the Department of Fisheries and Oceans at the 
Bedford Institute of Oceanography, Dartmouth, N.S. 


The Region is composed of two major groups — Field Surveys and Chart Production — 
and four smaller units: Tides, Currents and Water Levels, Navigation, Development, and 
Planning and Records. 


The region is the largest in the Canadian Hydrographic Service and is responsible for sur- 
veying and charting the entire Canadian eastern seaboard, including a large part of the Gulf 
of St. Lawrence, and most of the Arctic Archipelago. 


The 1984 field program of three major and five minor surveys plus two large contract sur- FIELD SURVEYS 
veys was exceptionally productive. The field season, which began in late April and ended 

in late November, produced a total of 88 145 km of sounding. This compares favorably with 

an average of 49 538 km for the four previous field seasons. 
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Baffin began the season with a hydrographic survey in the Banquereau Bank area of the 
Scotian Shelf, moving to Jones Sound in mid-August and then completing its season with 
a multi-disciplinary survey of the St. Pierre Bank. 


The Jones Sound survey was a continuation of the work started in 1983. Fortunately, 1984 
was an exceptionally light year for ice and this, when combined with excellent weather allowed 
for the completion of the project well ahead of schedule. The Marine Ecology Laboratory 
(MEL) and the Atlantic Geoscience Centre (AGC) also participated in this cruise, spending 
several weeks collecting biological and geological data. 
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Newfoundland and Labrador Survey Activities 1984/85. 
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The final phase of Baffin’s program was a multi-disciplinary survey involving the Atlantic 
Geoscience Centre and the Earth Physics Branch to collect bathymetric, gravimetric and mag- 
netic profiles. This project was initiated in anticipation of boundary negotiations with France 
over the waters surrounding the islands of St. Pierre and Miquelon. 


Maxwell began her season by completing a 4-year survey program designed to produce new 
charts of St. Marys Bay, N.S. and other parts of south west Nova Scotia. After revisory work 
in Saint John Harbour (N.B.), Maxwell completed outstanding work in the Strait of Belle 
Isle, and then continued southward commencing a new charting program along the west 
coast of Newfoundland. The season finished with revisory work in St. John’s, Newfoundland. 
Prior to this, a standard survey was carried out at the request of the Argentia Development 
Corporation to determine safe clearance depths into Argentia Harbour for oil rigs. 


A dedicated icebreaker, CCGS Labrador, departed in July for Nachvak Fiord on the Labrador 
Coast. At the request of AGC, this survey was to determine the potential for safe navigation 
into three fiords so that geological studies could be conducted. Hydrographic surveys quickly 
discovered that only Nachvak Fiord could be entered safely and detailed surveys followed 
in this area. 


The second phase of the Labrador program was a corridor survey into Longstaff Bluff, Foxe 
Basin, N.W.T. Arriving in mid-August ice conditions were found unfavourable, but quickly 
improved. Using the Syledis chain for positioning, excellent progress was made to the end 
of the survey in late September. 


Navicula was again assigned for revisory work in 1984, starting at Trenton, N.S. and finish- 
ing in Chaleur Bay, N.B. Major revisions were conducted at Miscou, Shippegan and Bathurst, 
N.B. and Loran C calibrations were carried out to meet new charting requirements. 


CCGS John A. MacDonald was a non-dedicated icebreaker that was used on an opportu- 
nity basis. Work was accomplished on the north side of Bylot Island and in Navy Board Inlet. 
Survey work abruptly ended on August 23 when the vessel sustained propeller damage and 
returned south. 


At Yarmouth, N.S., a post dredging survey in May of the inner harbour turning basin was 
a co-operative project involving students from the University of New Brunswick (U.N.B.). 
The main channel was sounded by Maxwell in July. Both surveys identified several shallow 
spots which will require further maintenance dredging in 1985. 


In northern New Brunswick, surveys were carried out at Dalhousie, Caraquet, and Lameque 
to meet new charting requirements and requests from the Atlantic Pilotage Authority. This 
was staffed by the Eastern Arctic Survey party prior to departing for the Arctic. 


At Goose Bay, Labrador, check soundings were taken to determine if dredging was needed 
at Goose Bay Public wharves and at Goose Bay Narrows. This was done as a result of a 
request from DOT, Newfoundland Region. 


In Halifax Harbour several wharves were surveyed as a result of requests by the Harbour 
Master, Atlantic Pilotage Authority, DND, and many of the port’s commercial users. These 
surveys Satisfied berthing problems in the June visit of the Tall Ships, and added a measure 
of safety to other port users, among which are the very large Third Generation (G3) con- 
tainer ships, which now call weekly at the port. 


On two occasions standard survey methods were used to examine shoals in the Miramichi 
River, N.B. During June and July, a co-operative program with Department of Public Works 
(DPW) and DOT was carried out to remove boulders shallower than the dredged grade depth 
that were found during the 1983 sweep survey. In November, an investigation of shallow 
areas followed a report from the MV Bridgewater which claimed to have touched bottom 
near the outer end of the channel. After a search, a boulder was found and removed. The 
sweep system, which was not used in the area of the grounding due to adverse weather, 
was used to survey parts of the shipping channel most likely to contain boulders. Many were 
found and subsequently removed by DPW. 


In mid-March 1985, a shore party was sent to Pond Inlet, N.W.T. The survey was to extend 
horizontal control to points near sea level from points at elevations of 1500 to 1850 m. This 
will greatly facilitate the proposed coastal survey of Baffin Island using Baffin. Based on les- 
sons learned in the Arctic in previous years it had been found that stations at high altitude 
were frequently obscured by snow and fog during the summer months. 


A 2-year contract survey was awarded for a survey of Roche Bay and a 20-mile wide approach 
corridor to Roche Bay from Hudson Strait. The Roche Bay survey encountered many prob- 
lems and was postponed after completing only 208 line kilometres. Ship sounding of the 
corridor went quite well with 11 145 line kilometres completed. 


A contract was also awarded for a survey of Lewisporte and Botwood in Newfoundland. 
This survey collected sufficient data to complete 2 new charts. 


To facilitate future hydrographic surveys, seven contracts were awarded to private industry 
to produce photogrammetric plots. These comprised Sydney, N.S., Bathurst and Grand 
Manan, N.B., Dildo Run, Twillingate, Fogo Islands, Notre Dame Bay and locations along 
the west coast of Newfoundland. 


Surveys plans for 1985 incude Passamaquoddy Bay and Miramichi Bay, N.B., Yarmouth, 
N.S., Baffin Island and Pell Inlet in the approach to Cameron Island in the Arctic. This year’s 
revisory survey program will be focused on Prince Edward Island. In addition, the Roche 
Bay contract survey is expected to be completed. 


The primary responsibility of this division is to ensure the dissemination of new information 
about marine hazards or aids to navigation changes through the distribution of Notices to 
Shipping/Mariners and the availability of updated existing charts. The secondary responsi- 
bility is the production of new charts in the bilingual/contour/newly schemed format designed 
to meet changing maritime needs and government policies. 


During the 1984/85 fiscal year, 8 new charts were produced in-house and released. 


A contract awarded to produce 4 new charts of Lancaster Sound represents the first suc- 
cessful contract in the Atlantic Region to produce charts by private industry. This is a two- 
phase contract with Phase I calling for printing negatives of the 4 charts to be compiled and 
drafted using conventional techniques. This phase has proceeded on schedule and the new 
charts will be ready for printing prior to the 1985 shipping season. Phase II is to digitize and 
produce plot tapes compatible with the CHS NTX format. This phase is about 90% com- 
plete having received the positives and plot tapes for 1 chart plus plot tapes for the remain- 
ing 3 charts. Considerable difficulty was encountered by the company in converting from 
their RAMS format to CHS NTX format. 


Eight standard new editions were produced in-house and released. Seven new edition com- 
pilations were completed and forwarded to headquarters for drafting. All seven have been 
released. One Loran C new edition was completed in-house and four were done under con- 
tract by Atlantic Air Surveys. Four of these were released and the last chart was sent to press 
in March. 


In addition to the above, staff issued 93 Notices to Mariners and prepared 15 chart correc- 
tion patches from the review of some 10 000 items such as CHS Field Sheets, Public Works 
Plans, etc. 


New space has been allocated to Chart Production near the existing photomechanical shop. 
This houses the newly acquired Kongsberg GT 5000 optical plotting system that will become 
fully operational in the near future. 


The Cartographic Research Unit conducts studies, investigations and comparisons of differ- 
ent approaches in cartographic design for nautical charts. The unit is currently monitoring 
an Unsolicited Proposal to develop computer-assisted cartographic techniques for the con- 
version of nautical charts to modern formats with geographically correct shorelines. 
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Tidal Section 


Twelve new charts are scheduled for in-house production and 2 new charts of the St. Pierre 
Bank will be let to contract using funds provided to assist the settling of boundary disputes. 
Four new charts of Viscount Melville Sound will also be let to contract using Northern Oil 
and Gas Action Program (NOGAP) funds. Six standard new editions are scheduled for 
in-house production and 25 Loran C new editions are scheduled for contract. With the 
cooperation of the Department of National Defence, a commemorative chart of Bedford Basin 
will be produced in celebration of the 75th Anniversary of the Naval Service of Canada. 


The Research Unit will commence a new study to deal with the presentation of marine 
bathymetry in areas where the intricacy and density of depth contours make it difficult to 
rapidly visualize routes to follow. The unit will also begin a task oriented chart evaluation 
process to measure user performance with actual charts and with alternate designs (objec- 
tive cartographic communication). The unit will host the seminar “Coastal Zone Mapping 
of Canada” at BIO in April 1985, and is very active in co-ordinating the Canadian Carto- 
graphic Association’s 10th Annual Conference at Fredericton, N.B. in June 1985. 


During the 1984/85 fiscal year, major efforts were made in gauging of Arctic regions. Con- 
tracts were awarded to collect tidal and current data in Foxe Basin in advance of a hydro- 
graphic survey also carried out under contract. Five out of eight original tidal sites and two 
current meter sites were gauged with a good return of data. 


The Foxe Basin survey also involved a detailed tidal and current meter study of Ungava 
Bay and Hudson Strait as a basis for assessing the tidal power potential of Ungava Bay. 
Both surveys were confronted with very heavy ice conditions which took a heavy toll on 
equipment. Of the six tide gauges, only two were recovered and both had incomplete records. 
Only one out of three current meter strings were recovered. 


One of the largest tidal and current measurement programs ever carried out in the Canadian 
Arctic was started in late February 1985 after almost a year of planning and preparation that 
involved several Canadian Government Departments and a number of Danish authorities. 
Thirty tide gauges were deployed through the ice along the east and north east coasts of 
Baffin Island, along both sides of Lancaster Sound west to Resolute and along both sides 
of Nares Strait. Five current meters were also deployed in Nares Strait. All of this work was 
carried out under contract with participation of personnel from the Tidal Section. The recov- 
ery is scheduled to commence in mid-April. 


The Miramichi area once again received a great deal of attention with three contracts awarded 
to study past and present problems. A contract was let to study alternative ways to approach 
spatial tidal reductions throughout the area which will result in acceptable error levels 
(1-2 decimetres), for surveying and dredging purposes. Another contract was awarded for 
a 1-month tidal study to collect data to be used by the first contract. The third contract was 
awarded for a short current study in the Newcastle area after a ship had collided with the 
Morrisey Bridge. Further gauging of the river took place in the fall in support of a sweep 
survey of part of the dredged channel following a serious grounding incident. 


In the Yarmouth area, another grounding (CN Marine Ferry Bluenose), resulted in intensive 
gauging of this channel in order to improve tidal control and datum definition. A co-tidal 
chart was produced and past field data was re-processed in order to determine to what extent 
tidal control may be responsible for conflicts between DPW and CHS soundings. 


The Tidal Section took delivery of a new HP9837 mini-computer system and has already 
interfaced it to a Gradicon digitizing table and Cyber mainframe. Turn-around time for digitizing 
analogue strip charts has decreased from 1 to 2 days to 1 to 2 hours. Other applications 
are planned for this system to take advantage of its full potential. As part of a multi-year 
physical oceanographic study, over one hundred tide charts were processed for two south 
shore N.S. stations (Shelburne and Clark’s Harbour). 


Under the FREDY program, five extra personnel worked for the Tidal Section for the second 
half of the year. Four of them worked exclusively on the development of a current data base 
through which we eventually expect to compile, interpret and archive current data for presen- 
tation on CHS charts and in publications. The fifth person assisted with the maintenance 
and calibration of our instrumentation and equipment. 


During’1985/86 it is planned to continue the on-going operation and maintenance of the 
Permanent Tide Gauge Network and to continue to provide support to regular hydrographic 
and cartographic programs. The major Arctic tidal and current measurement program that 
got underway in late February will be concluded and no further Arctic work is planned for 
this fiscal year. The Tidal Division will manage the installation of a major tidal gauging and 
telemetry network for DOT and DPW in the Miramichi River and Estuary. It will be used 
primarily for surveying and dredging vertical control, and perhaps, for providing real time 
tidal information to local shipping. Further work is planned on the Tidal Current data base 
created last year by personnel hired under the FREDY program. Improvements to the Bench 
Mark network as well as the Tidal processing software and procedures will be carried out 
as opportunities and resources permit. 


The aim in 1984 was to do virtually all the calibration required to lattice Atlantic Region charts 
down to 1:60 000 scale, with “limited error” lattices. Since the new Fox Harbour, Labrador, 
transmitter covers nearly the whole region, just about the whole region was re-calibrated. 
The method being introduced is to compute predictions at 3’ intervals of latitude and longi- 
tude check these in the field at representative points and in areas critical to safe navigation 
and construct lattices from corrected predictions. In 1984 eight weeks of Navstar controlled 
ship calibration around Newfoundland, 6 weeks of boat and helicopter calibration, and 
8 months of shore calibration over the whole area were carried out. This completed all except 
the northeast and southwest coasts of Newfoundland. Only patch-up and calibration for new 
large-scale requirements should be required once these gaps are filled. While calibration was 
going on, the group scrambled to process the data to meet current chart latticing requirements. 


After 2 years of hard-working caretaking by a temporary stand-in, a permanent appointee 
took over BIONAV in June. He faces a major task in learning how to “think BIONAV” and 
then organizing BIONAV’s bandaids and programming to allow replacing failure-prone, obso- 
lete, hardware in order to keep one BIONAV system operational until Navstar takes over 
by 1990. 


Work included differential Navstar tests; program development to give height-constrained 
fixing with three or two satellites; and operational evaluation during Loran calibration. A 
study on potential Arctic problems is underway. 


Preliminary analysis showed Navstar errors to be highly correlated (meaning differential oper- 
ation is effective) at 400, 600, and 850 km receiver separation. Height-constrained (3 satel- 
lite) navigation was proved to be effective, but height-and-time constrained (2 satellite) posi- 
tioning was not checked out because the fix geometry generally happened to be poor with 
two satellites. Thirty-six continuous Loran calibration profiles were measured with good local 
repeatability; they showed no evidence of major jumps of over 50 m in the Navstar fixing. 
The freedom that Navstar gives to operate wherever one wishes, without preparation, was 
strongly demonstrated. 


To define requirements for the Hydrographic Data Base and to test out samples of it, a 3-year 
Electronic Chart Test Bed development has been started. This will be based on the CHS 
computer-assisted cartography development and on the CARIS System. In 1984 the con- 
cepts have been developed into detailed specifications in a series of meetings between the 
Canadian Hydrographic Service, the Department of Transport, the Department of National 
Defence, the Atlantic Pilotage Authority and the private sector. 
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There is a huge amount of data to be processed and validated, transferred into lattice lines 
on the chart, and then archived. In coastal chart latticing the prediction model frequently 
has errors which change by a microsec (about 400 m) in a few miles, requiring laborious 
matching and adjustment. Better modelling is needed in order to speed up lattice produc- 
tion. Many aspects of the data processing and analysis still need to be developed while pro- 
ducing lattices to meet chart production schedules. It is hoped to produce contoured correction 
diagrams later in the year. 


It is believed that Navstar will be used as a stand-alone positioning system in hydrographic 
surveys, probably starting in 1987. Much of the initial use will be in the Arctic, where the 
logistics of “conventional positioning” are so expensive. 


CHS Navstar users have identified a series of (a) studies (e.g. does using known geoid height 
significantly improve fix reliability?) ; (b) tests (e.g. do we see errors due to tropospheric refrac- 
tion at 45°N?); and (c) developments (e.g. first study and then construct a filter to combine 
phase and pseudo-range measurements) ? 


Having demonstrated displaying and moving the electronic chart, it is planned to add radar 
to the display and be ready for sea tests in October. If these go well, sea demonstrations 
will be planned for the spring of 1986. 


Hydrographic Development’s two main program areas are the automation of field surveys 
and computer-assisted cartography. 


Development is playing a key role in the acquisition of the region’s new sweep vessel. Staff 
have worked in close cooperation with Ship Division in the design of the vessel and the boom 
system. The sweep package has been acquired from Navitronic. Delivery of the vessel is 
scheduled for December 1985. 


In March 1984 a Kongsberg GT 5000 optical plotting system was delivered to the region. 
A dedicated area to house the plotter and computer-assisted chart production facilities has 
been prepared for the equipment and the new system installed. Anew VAX 750, to replace 
the aging and overloaded PDP 11/34, was acquired during March 1985. 


A number of ongoing projects aimed at enhancing the automation of the field survey pro- 
grams are underway. Development staff have been active in coordinating and documenting 
future shipboard computer requirements and activities. The aging and obsolete HP1000 com- 
puter systems currently in use on the survey fleet are experiencing more and more failures. 
In addition, system expansion and purchase of replacements are made difficult because the 
company no longer continues to support most of the older equipment on hand. 


New data loggers and depth digitizers are currently under evaluation by the Division. A Qubit 
TRAC IV/CHART IV system has undergone a 10-day trial on CSS Baffin and is now being 
tested in the Bedford Basin as a launch system. Twelve Elac STG 721 depth digitizers have 
been ordered for a March delivery. Sophisticated editing software has been written that, when 
combined with the increased power of the new computer systems, will greatly simplify and 
speed up data processing. 


The Division was responsible for the instrumentation of DOLPHIN (Deep Ocean Logging 
Profiler Hydrographic Instrumentation and Navigation) to test positioning of and echo sounding 
with the vehicle. An Internav 403 Loran C receiver and Edo 444 transceiver were retro fitted 
in the vehicle and in June 1984, the first trials from Baffin were conducted in the Sable Island 
area. Data collected and recorded by means of telemetry demonstrated the viability of the 
vehicle as a suitable sounding platform for offshore surveys. 
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C.S.L. Tudlik and Navitronics Sweep System. 
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During August 1984, the transportable sweep system had its first Arctic trials with a success- 
ful survey in Jones Sound near Grise Fiord. The equipment, including the survey launch 
Tudlik, was transported to the site on Baffin. In deployment, the boom was assembled on 
a beach and lifted into the water by helicopter. Further refinements such as cabling, connec- 
tors and mechanical fittings have been made to simplify the assembling and dismantling of 
the system in the field. 


This project is to develop ARCS an (Autonomous Remotely Controlled Submersible) to carry 
out surveys under permanent Arctic ice-covered waters. This project commenced in 1981/82 
and in 1983 tests confirmed that acoustic techniques could be used for accurate positioning 
and for reliable telemetry in shallow water (50 m) to ranges of 6 to 10 km. 


During the tail end of 1984 trials were conducted at Port Moody, B.C. and are continuing. 
It is planned for the vehicle to undergo further tests below ice cover during next winter. 


A major project for development will be to bring the new VAX 750 CARIS system and Kongs- 
berg GT 5000 optical plotting system to a full operational status. The existing PDP 11/34 
based GOMADS System will be phased out and the digitizer tables interfaced to the VAX. 
When the new system has been fully implemented, Cartography will have a significantly 
enhanced computer assisted chart production facility. 


Upon delivery of the sweep vessel CSS FCG Smith, the Navitronic Sweep package will be 
fitted and given a pre-operation workup in preparation for the 1986 survey season. 


As in past years, the ongoing tasks such as Multi-Year Operational Plans and activity reports 
were coordinated; survey requests were reviewed and actioned; incoming survey data was 
reviewed for Notice to Mariners action; chart formats and schemes reviewed and revised 
as required; long range survey plans and charting plans updated; displays for boat shows 
were arranged and appropriate meetings attended to keep a good rapport with chart users. 


In the Hydrographic Data Centre and The Chart/Map Library, ongoing support was provided 
to Field Surveys, Chart Production, other divisions and government agencies within the Insti- 
tute, Universities, DPW, DOT and the private sector. Over the past year excellent progress 
was made in completing a manual inventory of all the data in the centre. The next phase 
is to computerize these records with the hardware already in place. This exercise was assisted 
by the FREDY Program where four persons were hired to carry out this task. 


In the Field Data Quality Control Unit, the normal number of field sheets (110) were reviewed 
for both accuracy and adherence to Survey Standing Orders. 


In Sailing Directions, the preparatory work for the 3rd edition of the Saint John River Small 
Craft Guide was completed and the book published on schedule. The preparatory work con- 
tinued for the 10th edition of the Nova Scotia (Southeast Coast) and the Bay of Fundy Sail- 
ing Directions scheduled for publication in early 1985. Several field trips were made to col- 
lect information and photography to update this data. 


During 1985/86, staff will continue the process of computer cataloging data in the Hydro- 
graphic Data Centre. The preparatory work for the 8th edition of the Sailing Directions for 
Newfoundland will commence. This is scheduled for printing in August 1986. 


Transportable 
Sweep System 


ARCS 


Plans for 1985/86 
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Dominion Hydrographer 

Director, Planning and Development 
Director, Marine Cartography 
Standards 

Nautical Geodesy 

Tides, Currents and Water Levels 


Senior Hydrographic Advisor 


Regional Director, Hydrography 
Assistant Regional Director, Hydrography 
Chart Production 

Tides, Currents and Water Levels 


Hydrographic Development 


Regional Director, Hydrography 
Assistant Regional Director, Hydrography 
Chart Production 

Hydrographic Development 


Tides, Currents and Water Levels 


Regional Director, Hydrography 
Chart Production 
Hydrographic Development 


Regional Director, Hydrography 


A/Assistant Regional Director, Hydrography 


Chart Production 
Hydrographic Development 
Navigation 


Tides, Currents and Water Levels 


List of Acronyms 


BIO 
BIONAV 


CAHOSI 
CARED 
CARIS 
CHAINS 
CIRCAS 
CHOP 
CHS 
CSS 


DEMR 
DEU 
DIGNTX 
DNAG 
DND 
DOT 


FREDY 


GEBCO 
GOMADS 
GPS 


HAL 


IALA 
IGLD 
IGOSS 
IHO 


MEDS 
NAD 
NESS 
NOGAP 
NOS 
NSC 
NTX 


PESP 
PHAS 


RAMS 
RATS 


STARS 
TATS 


VAX 


Bedford Institute of Oceanography 
Bedford Institute of Oceanography Navigation System 


Canadian Association of Hydrographic and Oceanographic Industries 
Computer Assisted Resource Editor 

Computer Aided Resource Information System 

Chart Information System 

Chart Information Retrieval and Storage System 

System to eliminate linework where labels and symbols conflict 
Canadian Hydrographic Service 

Canadian Survey Ship 


Department of Energy, Mines and Resources 
Data Entry Unit 

Digitizing Software 

Decade of North American Geology 
Department of National Defence 

Department of Transport 


Fisheries Resource Employment Development Program 
General Bathymetric Chart of the Oceans 

Graphical On-Line Manipulation and Display System 
Global Positioning System 

Hydrographic Acquisition and Logging 

International Association of Lighthouse Authorities 
International Great Lakes Datum 

Intergrated Global Ocean Services System 
International Hydrographic Organization 

Marine Environmental Data Services Branch 

North American Datum 

National Earth Science Series 

Northern Oil and Gas Action Plan 

National Ocean Service 

Non Submarine Contact 


Interchange, CHS Data Format 


Polar Continental Shelf Project 
Portable Hydrographic Acquisition System 


Read Access Memory System 
Radio Telemetry version of TATS 


Symbolization, Transformation and Reformating System 
Tidal Acquisition and Telemetry System 


Virtual Address Extension 
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New Charts 
Published in 
1984/85 


Miscellaneous 
Charts 


No. 


1316 
LEZ 
1350-1 
1350-2 


1350-3 


1350-4 
1351-1 


1351-2 
1351-3 
1351-4 
2218 
2221 
2222 
Cees 
2266 
2267 
3462 
3463 
3476 
3494 
SalZ 
3513 
3514 
3895 
3955 
4098 
4099 
4844 
4845 
5042 
5043 
5047 
5O73 
7520 
7521 


5.00 


4015-G 


19308-A 


Title 


Port de Québec 

Sault-au-Cochon a/to Québec 

Riviére Richelieu, Sorel au/to Ruisseau Lahaise 

Riviere Richelieu, Ruisseau Lahaise 4/to Saint Antoine-sur- 
Richelieu ? 
Riviére Richelieu, Saint Antoine-sur-Richelieu a/to Tle aux 
Cerfs - 

Riviére Richelieu, Ile aux Cerfs a/to Otterburn Park 
Riviére Richelieu, Bassin de Chambly &/to Ile 
Sainte-Thérése i 

Riviére Richelieu, Ile Sainte-Thérése A4/to Pointe a la Meule 
Riviére Richelieu, Pointe a la Meule 4/to Pointe Naylor 
Riviére Richelieu, Pointe Naylor au Lac/to Lake Champlain 
Penetang Harbour 

Midland Harbour 

Tiffin Harbour 

Port McNicholl and/et Victoria Harbour 

Michael’s Bay to/a Great Duck Island 

Great Duck Island to/a False Detour Passage 

Juan de Fuca Strait to/a Strait of Georgia 

Strait of Georgia — Southern Portion/Partie Sud 
Approaches to/Approches a Tsehum Harbour 

Vancouver Harbour — Central Portion/Partie Centrale 
Strait of Georgia — Central Portion/Partie Centrale 

Strait of Georgia — Northern Portion/Partie Nord 

Jervis Inlet 

Plans — Dixon Entrance 

Plans — Prince Rupert Harbour 

Sable Island/lle de Sable 

Sable Island/Ile de Sable — Western Portion/Partie Ouest 
Cape Pine to/a Renews Harbour 

Renews Harbour to/a Motion Bay 

Cut Throat Island to/A Quaker Hat 

Quaker Hat to/a Cape Harrison 

Windsor Harbour Island to/aux Kikkertaksoak Islands 
Approches a/Approaches to Riviére George 

Prince of Wales Strait, Northern Portion/Partie Nord 
Prince of Wales Strait, Southern Portion/Partie Sud 


General Bathymetric Chart of the Oceans/ 

Carte Générale Bathymétrique des Océans 
Laurentian Channel and Western Grand Banks of 
Newfoundland/Laurentian Channel et la Partie Ouest des 
Grands Bancs de Terre-Neuve 

Surficial Geology/Géologie de la surface 

Natural Resource Map, Pacific Coast 

(Latitude 50°N-51°N, Longitude 128°W-130°W) 
Patridge Island — Bathymetry/Bathymétrie 

Ottawa Islands — Bathymetry/Bathymétrie 
Labrador Sea Northwest — Bathymetry/Bathymétrie 
Non Submarine Contact Chart 


Various/Divers 
Various/Divers 
1:100 000 
1:100 000 


1:35 000 000 


1:350 000 


1:250 000 


8) 

9) 
10) 
11) 
12) 
13) 
14) 
15) 


16) 
17) 
18) 
19) 


20) 
21) 
22) 
23) 
24) 
25) 
26) 


PACIFIC REGION 


Skidegate Channel 

Goletas Channel to Cape Scott 
Tofino area 

False Creek 

Beaufort Sea 

Bilateral Boundary Survey 
Southern Northwest Passage 


CENTRAL REGION 


Arnott Strait 

Gulf of Boothia 

Hudson Bay 

Lakes Wabigoon, Dinorwic 

Sault Ste Marie 

Sheguiandah, Smith and Manitowaning Bays 
Lake Erie Harbours 

St. Lawrence River 


QUEBEC REGION 


Tles- de -la- Madeleine 

St. Lawrence River, Batiscan to Pointe du Lac 
Lac Saint-Jean 

Blanc Sablon 


ATLANTIC REGION 


Passamaquoddy Bay 

Miramichi River, Yarmouth 

St. Pierre Bank and Laurentian Channel 
Foxe Basin 

Northeast Coast Baffin Island 

South Bathurst Island 

Pell Inlet, Rae Point 


Standard Survey 
Standard Survey 
Standard Survey 
Standard Survey 
Standard Survey 
Standard Survey 
Airborne Lidar 


Through - the-ice Survey 
PCSP Spot Soundings 


Standard Survey 
Standard Survey 
Standard Survey 
Standard Survey 
Standard Survey 
Standard Survey 


Standard Survey 
Standard Survey 
Standard Survey 
Standard Survey 


Standard Survey 
Sweep Survey 


Multidisciplinary Survey 


Corridor Survey 
Standard Survey 


Shoal Examinations 


Standard Survey 
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PUBLISHED BY THE CAI 


STATUS OF SURVEYS 
1984 
TYPE DE LEVES 


Not Surveyed to Modern Non hydrographiée aux 
Standards normes modernes 


Spot Soundings or Sondes isolées ou 
Partially Surveyed «<< Partiellement levées 


Modern Surveys Levés modernes 


1985 Survey Program 1985 Programme de levés 


JOGRAPHIC SERVICE 


1) 
2) 
3) 
4) 
5) 
6) 
7) 


16) 
17) 
18) 
19) 


20) 
21) 
22) 
23) 
24) 
25) 
26) 


REGION DU PACIFIQUE 


Chenal Skidegate 

Chena! Goletas au cap Scott 

Région de Tofino 

False Creek 

Mer de Beaufort 

Levé frontalier bilateral 

Passage Northwest (partie méridionale) 


REGION CENTRALE 


Détroit Arnott 

Golfe de Boothia 

Baie d’ Hudson 

Lacs Wabigoon et Dinorwic 

Sault Ste Marie 

Baies de Sheguiandah, Smith et Manitowaning 
Ports du lac Erié 

Fleuve Saint - Laurent 


REGION DU QUEBEC 


[les -de-la- Madeleine 

Fleuve Saint-Laurent, Baliscan 4 Pointe du Lac 
Lac Saint-Jean 

Blanc Sablon 


REGION DE L’ATLANTIQUE 


Baie Passamaquoddy 

Riviére Miramichi, Yarmouth 

Bane de Saint-Pierre et chenal Laurentien 
Bassin de Foxe 

Céte nord-est de ’'le de Baffin 

ile Bathurst (partie sud) 

Inlet Pell, pointe Rae 


Levé ordinaire 
Levé ordinaire 
Levé ordinaire 
Levé ordinaire 
Levé ordinaire 
Levé ordinaire 
Lidar aéroporteé 


Leveé au travers la glace 
Sondages isolés de PEPCP 


Levé ordinaire 
Levé ordinaire 
Levé ordinaire 
Leve ordinaire 
Levé ordinaire 
Levé ordinaire 


Levé ordinaire 
Levé ordinaire 
Levé ordinaire 
Levé ordinaire 


Levé ordinaire 
Levé par dragage 


Levé multidisciplinaire 


Leveé de corridor 
Levé ordinaire 


Examens de hauts - fonds 


Levé ordinaire 
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- MUIVIZOUA 


Foreword 


This report describes the activities of the Canadian Hydrographic Service (CHS) during fiscal 
year 1985/86 and outlines the plans of the Service for 1986/87. 


During the year, good progress was made with the Chart Production program. A total of 
215 charts were published: these included 35 New Charts, 136 New Editions and 44 Reprints. 
The field survey program was, as in previous years, highly diversified. Survey projects ranged 
from the Atlantic provinces through the Great Lakes Basin to the Pacific Coast and included 
high priority areas in the Arctic and sub-Arctic. Of note was CHS participation in the first 
shipment of oil from the Bent Horn field on Cameron Island in the high Arctic. In support 
of this shipment, over-ice surveys were carried out under contract in Arnott Strait and addi- 
tional survey work was done during the summer from CSS Baffin and CCGS des Groseillers. 
Also worthy of note was the commissioning of the new Pacific Region vessel CSS John P. 
Tully. This vessel which is 67 metres in length and equipped with four 9.5 metre launches 
was deployed in the continuing survey program in the Beaufort Sea (see front cover). 


The Research and Development program was again primarily directed toward overcoming 
the difficulties posed by the Arctic environment. A major milestone was reached in the pro- 
gram with the successful implementation of the Lidar Bathymetry system, LARSEN 500, 
in an operational mode. The system was used to carry out surveys in Simpson Strait and 
in Cambridge Bay on the southern Northwest Passage transportation route. Developmental 
work also continued on the DOLPHIN system for parallel sounding operations, on electromag- 
netic sounding systems for through-ice bathymetry and on the preparation of a digital hydro- 
graphic data base. 


In October 1985, Mike Bolton retired from CHS, having spent 36 years with the Public 
Service. He was succeeded as Director of Hydrography, Pacific Region, by Tony O’Connor. 


In 1986/87, due to a reduction of resources, CHS programs will be less intense than in 
previous years. This reduction will impact primarily on the Research and Development pro- 
gram although there will be some curtailment of field operations. A new sweep vessel, CSS 
FCG Smith, will be commissioned in Atlantic Region and will carry out numerous sweeping 
projects in that region. CSS John P. Tully will resume surveys in the Beaufort Sea and the 
LARSEN 500 will be deployed in critical areas of the southern Northwest Passage route. 
This route has become increasingly important due to its popularity with cruise vessels for 
transits of Canada’s Arctic. It is also used by lower-ice class supply vessels. 


As in previous years, cooperation with the National Ocean Service (NOS) on joint programs 
was excellent. A major project involving both agencies was initiated in Passamaquoddy Bay 
in the Bay of Fundy area. In this continuing project, CHS has accepted the responsibility 
for carrying out the surveys and NOS has agreed to produce the charts resulting from the 
surveys. NOS and CHS were also active in the review period in the preparation of chart 
schemes as part of the International Chart Series at Medium and Large Scales. 


S.B. MacPhee 
Dominion Hydrographer 
Canadian Hydrographic Service 


Hydrography II course 1985. 


Cartography II course 1985. 
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In chart scheming, work continued on reviewing revisions to existing schemes and formats. Planning 
New chart schemes for the Mackenzie River, Miramichi River and the B.C. Cruising Atlas 
were reviewed and accepted. 


Regional and Headquarters requirements for aerial photography, topographic maps and topo- 
graphic plots in support of survey and chart production programs were actioned. Liaison 
was maintained with the Department of Energy, Mines and Resources in the acquisition of 
horizontal control on the Mackenzie River from Camsell Bend to 68° North latitude. Liaison 
was also maintained with the Canadian Coast Guard (DOT) in support of the Arctic Hydro- 
graphic Survey program, which assisted in the first shipment of oil from Cameron Island, 
N.W.T. by the M/V Arctic. 


In 1986/87 it is planned to coordinate requirements for aerial photography, topographic 
plots and shiptime on Coast Guard vessels, as well as, prepare for the 13th Quinquennial 
International Hydrographic Conference in Monaco in May 1987. 


The revamp and revision of the Survey Standing Orders (SSO’s) continued and 25 SSO’s_ Standards and 
as new versions were issued. These consisted of: seven SSO’s under Field Instructions and Standing Orders 
Reports; two under Field Sheets; four under Surveys — Horizontal and Vertical Control, 

and three under each of the following: Sounding, Reporting Dangers, Fixed and Floating 

Aids, and Provision and Acquisition of Technical Information and Services to and From Other 

Agencies. One Cartographic Standing Order on Magnetic Information, as a revised edition, 

was issued. 


Work on the illustrative diagrams for the 4th draft of the manual on Elementary, Practical 
Seamanship For Hydrographers continued: close to 20% of the drawings were completed. 


Several Casualty Reports affecting CHS charts were investigated and surveys or charting 
actions were initiated. Extensive investigations in preparation for a possible litigation was also 
carried out, including the initiation of a resurvey of an area in Miramichi Bay. The investiga- 
tions for an actual case in Thunder Bay commenced at the end of March. 


Three tours of Automated Cartography were arranged and letters responding to about 
100 requests for information were actioned. In addition, numerous verbal requests for 
information were answered. 


The Cartography-I course in Ottawa and the field portion of the Hydrography-I course, con- Training 
ducted in Pacific Region, were completed early in the 1985/86 fiscal year. A successful sub- 

mission of the CHS “Hydrographic Specialist” program was made to the FIG/IHO Interna- 

tional Advisory Board on the Standards of Competence for Hydrographic Surveyors at a 

meeting hosted by CHS, Atlantic Region. 


Nine students participated in the four-week Cartography-II course and thirteen staff took the 
eight week Hydrography-lII course. A one week Cartography Seminar for fourteen senior 
staff was also conducted. The ten week classroom portion of Hydrography-I was held early 
in 1986, with eight students attending. The courses and seminar were held at Headquarters 
in Ottawa, with representation from all Regions. 


Assistance was provided through the courses and other activities to countries such as Jamaica, 
South Africa, and Malaysia, by CHS in concert with the Canadian Institute of Surveying 
and the Canadian International Development Agency. Courses were also given to others 
such as the Dept. of Energy Mines and Resources and Transport Canada. Continuing advice 
and support were provided internally and externally in the areas of video, graphics, and other 
requirements. 


Similar courses and seminars are planned for the 1986/87 fiscal year. Programs are under 
revision to accommodate resource limitations yet keep pace with rapidly changing technologies 
to effectively support the mandate of the CHS. 


Nautical Geodesy 


Data Base 
Management 
Team 


Development 


Adjustments utilizing either the Geodetic Adjustment by Least Squares (GALS) or Geodetic 
Adjustment of Networks (GANET) formats were done for Sault Ste. Marie, Little River, in 
the Gaspé region and the St. Lawrence River. Several large Pacific Region adjustments were 
done using the GANET format, specifically Skidegate Channel, Shuswap Lake, Hecate Strait 
and others. Programs and procedures were reworked to transform our past card dependent 
adjustment methods into a file oriented, interactively executed system. Along with the trend 
of abandoning all manual card systems the existing Loran-C data handling programs were 
changed to a system that allows all required procedures to be done via video terminals. The 
station description library was changed from a manual chart based system to a degree square 
system which will greatly aid in the retrieval process. 


The preparation of Loran-C lattices for charts typically of the 1:75 000 scale has been a major 
drive during 1985. The field results from extensive field calibrations done during 1984 had 
to be analyzed and the lattice parameters generated. In all, lattices for 36 charts were pre- 
pared. The Nautical Geodesy section also assisted in the Loran-C calibration in Lakes Ontario 
and Erie. 


Nautical Geodesy provided an expert witness for two fishing prosecution trials to explain 
to the court the construction and accuracy of the outer limit of Fishing Zone 4 (the 200-mile 
limit). Some effort was spent on the definition and portrayal of the Interprovincial boundary 
between New Brunswick and Quebec in the Restigouche River. Work continued on the recom- 
putation of the Canada-Greenland median line in Baffin Bay. 


Because of the pending introduction of the North American Datum of 1983 within a very 
few years, Nautical Geodesy maintained contact with other surveying agencies concerning 
the re-computation of all survey points in Canada. A study was completed for the CHS 
Management Committee describing the effect of the datum change on the charting program. 


The hydrographic side of the National Geodetic Data Base (NGDB) and the Lites File were 
maintained and updated on a regular basis. The Fixed Aid Tabulation (FAT) forms were 
processed and all information was checked against the List of Lights publication, and exist- 
ing charts. Recommended charting and Notice to Mariners changes were listed. The check- 
ing of the Lites Files against the List of Lights publication was completed and all discrepan- 
cies were corrected. 


A data base study, guided by a national project team, commenced in 1985-86 with the objec- 
tive of developing and implementing a data base management system (DBMS) for the Cana- 
dian Hydrographic Service, (CHS). A general data base concept was developed and a con- 
tract study undertaken to assess the present and future data collection, data storage, processes 
and product requirements of CHS to meet internal and external user requirements. A detailed 
system specifications document was produced and various options recommended. 


A prototype DBMS will be implemented to further refine the system requirements for a produc- 
tion system and further studies will be undertaken regarding contouring packages, data base 
needs of Tidal and Topographic data and validation procedures required to support an 
integrated DBMS. 


The highlight was the successful deployment of the LARSEN Airborne Laser Bathymetry 
System in the Arctic on its first production survey. Simpson Strait and Cambridge Bay were 
surveyed by LARSEN and the new data will be used in the construction of new charts for 
these two areas. The data was processed to the first-level plotting stage in the field so that 
the hydrographers could see the bottom contours develop as the survey progressed. Data 
processing time to strip, process and plot on a graphics terminal is approximately 3 hours 
for each hour of data collection. 


The correction and distribution of nautical charts in the Electronic Chart era is the subject 
of a new project. The various methodologies available are being researched to determine 
which has the most potential from quality assurance and cost viewpoints. 


Continuing activities include: establishing GPS accuracy sensitivity for mobile platforms, 
machine contouring using Kriging and developing a Shoreline Mapping System which will 
use the LARSEN video camera imagery rectified with camera position and altitude informa- 
tion to extract improved shoreline. The video is logged onto video disc in the aircraft and 
this facilitates the process. 


The unit concentrated on the production of 1:1 million National Earth Science Series (NESS) 
maps; 10 maps along the Atlantic coast and in Hudson Bay were published, two others were 
sent to press and several others are in various stages of production. One 1:250 000 Natural 
Resource Map (NRM) off Vancouver Island was also published. 


Another major project was the production of different editions of Map 814, Labrador Sea 
(1:2 million). One magnetic and two gravity editions were produced, and a reprint of the 
bathymetry edition was sent to press. These maps will also be released as part of Geological 
Survey of Canada (GSC) Paper 85-16, Geophysical Maps and Geological Sections of the 
Labrador Sea. 


In 1986/87 it is planned to produce 3 NESS maps and 4 NRM’s, all 7 covering the Scotian 
Shelf area. A reconstruction of map 800 will also be issued. A 1:5 million map of the con- 
tinental margin of Eastern Canada, Map 850, is scheduled for release in 1986. 


The 1986 Tide and Current Tables were released for distribution in October of 1985. These 
included numerous adjustments to secondary port information in Volume 1 as a result of 
a change in chart datum for Point Tupper and the addition of two new reference current 
stations in Volume 6. The 1982 and 1983 Water Levels publications “Tidal Highs and Lows” 
were printed and distributed. Amendments to Volumes 1, 2 and 4 of the Bench Mark Books 
were published. All publications were prepared with the co-operation of the Marine Environ- 
mental Data Services Branch (MEDS). 


A meeting of departmental tidal personnel took place at 1.0.S., Patricia Bay, B.C. in 
November, 1985 to discuss various subjects of national interest. A second meeting was held 
in Ottawa in January, 1986 in order to initiate studies concerning the permanent gauging 
network, tidal research and development, and the tidal data base. 


A study of approximately 18 years of historical water level data from Nain, Labrador, was 
carried out to identify time-keeping problems which were suspected to exist within the data set. 


The operation of the IHO Tidal Constituent Bank continues to be carried out jointly by CHS 
and MEDS. 


The Chief, Tides, Currents and Water Levels continued to represent the department on inter- 
departmental and international committees. 


In 1985/86 ten Joint Operations Graphics (JOGs) were completed in order to provide bathy- 
metry of outlying areas for the Department of National Defence. Two Sailing Direction indexes 
were prepared and the graphic M-270, Status of Surveys was updated and printed. A spe- 
cial project related to the study of colour presentation of depths on nautical charts was com- 
pleted in conjunction with Chart 6506. Three Polar Continental Shelf latticing projects were 
completed and released. Chart #1 was reprinted and Chart 10041 was revised to meet the 
requirements of a special project for the Newfoundland Region of the Atlantic Fisheries Service. 
In addition, new editions of the 4 Chart Catalogues were released. 


During the year, 390 drawings were generated on the drawing system at HQ; included were 
Loran-C lattices, projections and chart digital data plots. 
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In 1986/87 it is planned to complete and publish Charts 4201, 4202, 4203 and 4204 of 
the Halifax Harbour area on the new North American Datum 1983. The presentation of 
the bathymetry on these charts will agree with the international specifications. The chart of 
Baker Lake, 5626, will also be printed in the upcoming year, and a new chart of the Arctic 
Ocean, 7005, should be available by the end of the year. New automated editions of the 
chart catalogues will be produced and it is planned to update the 5-Year Plan for New Charts 
and New Editions and to provide Photo and Graphic Illustrations for the Great Lakes Sailing 
Directions. Work will continue on acquiring an up-to-date set of security negatives. 


A new responsibility has been added for the quality control of all chart negatives going to 
press. These must now be checked for scratches, labelling, colours, screens and angle of 
screens. Any revisions or problems encountered must be reported to the region concerned. 


The Typesetting and Reprographics Unit continued to provide services to the Chart Produc- 
tion groups as well as the Geoscience Mapping Unit at Headquarters. 


During 1985/86, Quality Control officers at HQ reviewed 266 colour proofs of nautical charts 
and related publications produced at Headquarters and regional offices. In addition 44 projects 
including charts produced by cartographic units at Headquarters were given detailed checks 
at various stages of production. Three charts produced under contract for Atlantic Region 
were checked by the unit at the combined positive stage. The Unit also examined some 
220 charts and publications for print quality prior to release. 


The review of the IHO Chart Specifications proceeded as planned and Sections 200, 300 
and 400 that deal with hydrography, navigational aids, topography, magnetic information, 
chart titles, notes, etc, should be ready for distribution to Production Units by the fall of 1986. 


A tentative scheme for international charts was developed. On the scheme, INT numbers 
were assigned to metric charts and the metric replacements for charts in imperial units listed 
under the Charts and Publications Regulations. These numbers should be available for use 
in May of 1986. 


A project to extract the limits of all charts and formats for inputting into CHAINS was started 
in 1985. When completed it will allow us to readily produce chart limit overlays for chart 
indexes, schemes and catalogues. 


Production Monitoring worked closely with the EMR Printing Centre in their efforts to improve 
print quality and turnaround times for printing, trimming and folding. Hopefully the results 
of these efforts should begin to show later in 1986. 


Thirty-two New Charts (including 5 NESS Charts, 1 Bathymetric Chart 850A, and 9 Small 
Harbours Charts) were processed for the period April 1/85 to March 31/86. 


Twenty-four New Editions, and seven Field Names Sheets covering the areas of Charts 6010, 
2286, 1415, 2200, 2300, 4323 and 6030 were reviewed. 


SSO 76-6 “Chart and Map Nomenclature” was revised. Four hundred and seventeen bathy- 
metric feature names were researched for origin and description and the information was 
entered into the computer system. 


In 1985/86, 1200 Notices to Mariners were promulgated in the weekly editions of Notices 
to Mariners: of this 1200, 32% originated within the Canadian Hydrographic Service. A 
total of 1200 chart correction tracings were prepared, affecting 961 charts. Seventy chart 
amendment patches were promulgated and 22 sets of Notices to Mariners correction trac- 
ings were distributed to dealers and correction agencies throughout Canada and abroad. 


During the year, 210 releases were initiated by the Unit. These releases were related to new 
printings of 362 charts and publications produced by the Canadian Hydrographic Service, 
an increase from the previous year. Only 308 requests for Notices to Mariners listings affect- 
ing Small Craft Charts were received, a considerable decrease from 1984/85. 


In Nova Scotia, a small portion of the buoy numbering program remains to be done in order 
to complete the project. This should be completed with the new chart production program 


in that province. A total of 3 450 000 corrections were applied to 324 000 charts. The loss 
of the FRED Program staff in May reduced the total output of chart corrections. Approxi- 
mately 20% of all corrections were incorporated by the FRED Program and consequently, 
3 Overprints were produced to reduce hand corrections and 30 Reprints to meet stock require- 
ments were prepared and printed. 


Studies are presently being conducted on the feasibility of establishing a floating aids data- 
base and the automation possibilities of the Notices to Mariners functions. 


The conversion of the buoyage symbology continued with the production of 25 New Editions 
at HQ and the Unit continued to assist the Regions by undertaking the drafting work for 
10 New Editions from compilations supplied by Atlantic and Central Regions. A special New 
Chart for training purposes was produced for the Canadian Power Squadrons. 


Information with regard to aids to navigation, cables, wrecks, traffic separation schemes and 
vessel traffic services continued to be supplied to Regional Offices. 


The Unit continued to support training courses with lecturers. 


During 1985, Cartographic Development focused on the use of the Vax Computer System. 
Support for the PDP 11 based cartographic systems was minimal and will likely stop during 
the next year as the PDP 11 systems are phased out. Software development on the Vax 
covered two areas: firstly, the conversion of the software from the PDP 11 computer was 
completed and made operational; secondly, funding from Quebec Region, Planning and 
Development (HQ) and Department of Supply and Services, made it possible to carry out 
a major upgrade to the cartographic systems. Universal Systems Limited, who purchased 
a licence to market the CHS system, was contracted to upgrade a portion of the software 
that has general mapping applications. That left Cartographic Development with the task 
of upgrading the remainder of the software. 


The systems, now ten years old, required a major overhaul and upgrade, in order to meet 
the evolving requirements of computer-assisted cartography. Described in a report, “CARIS II 
Upgrade” by T.V. Evangelatos, the additions provide for the flexible use of colour graphics, 
additional commands for interactive compilation, a re-designed internal structure to meet 
current and future requirements for database applications, integration of many functions that 
will make the systems easier to use, real-time symbolization for the colour CRT and better 
editing commands. Scheduled for completion in March, 1986, implementation of the system 
in the Regions will begin in the summer of ’86. 


To meet the growing demands for Vax processing in Ottawa, enhancements were made 
to our Vax 780. Memory has been increased from 4 to 10 Mbytes and disc storage increased 
from 250 to 700 Mbytes. Also a line printer, an 8 pen colour plotter and 6 more terminals 
were added to the Vax. 


An investigation into which colour display system should be used in the cartographic sys- 
tems was done following some concerns with the Tektronix 4125 Unit presently employed. 
The study concluded that the Tektronix was the most suitable unit for our applications. The 
study considered many factors including cost, quality, reliability and serviceability, program- 
ming and future enhancements that are in preparation. Similarly, investigations were carried 
out on line printers and plotters. 


An important result of the group’s involvement with the development of exchange formats 
for digital data was the preparation of a proposal for an international standard that is called 
“MACDIF” — a Map And Chart Digital Interchange Format. Such a standard will be essen- 
tial if the electronic chart is to become more than just a useful, local navigation accessory. 
Recognizing that significant events have occurred in the field of computer communications, 
and realizing that a lot of future data links will employ telecommunications, CHS developed 
the MACDIF proposal. Based upon existing international standards in telecommunications 
and graphics, and using a building block approach, MACDIF is flexible, extensible, indepen- 
dent of computer systems and can meet the needs of the electronic chart. An unsolicited 
proposal to develop MACDIF has been approved; the work is to be carried out during the 


Cartographic 
Development 


1986/87 fiscal year. The staff's involvement with the Electronic Chart has been growing and 
some members participated in the workshop held in Halifax in April 1985 and in Norfolk 
in 1986. Three technical papers were also prepared for the NOS Conference in Norfolk. 


Chart Distribution The Chart Distribution Centre in Ottawa distributed the following number of publications: 


SAILING 
DIRECTIONS 


Navigational Charts 249 344 
Chart Catalogues 44 659 
Sailing Directions omelet 
Small Craft Guides 4 050 
Tide and Current Tables 195220 
List of Lights 4 658 
Radio Aids 3 058 
D.O.T. Publications (including regulations and handbooks) 4 236 
Various Other Publications 54 853 


The demand for Sailing Directions and Small Craft Guides remained high in 1985 with a 
total distribution of 16 028 copies; the breakdown being as follows: Chart Distribution Ottawa 
9 941, Chart Distribution Pacific Region 4 631, and Canadian Government Publishing Centre 
Wis yessy, 


A new Small Craft Guide was added to our inventory in 1985 with the publication of the 
Small Craft Guide, Lake Ontario, First Edition. This new publication was compiled by J.H. 
Weller in the Central Region. This Small Craft Guide covers the coastal route and facilities 
on the north and west shores of Lake Ontario from Kingston to the Niagara River, including 
the Bay of Quinte. 


Copies of the corrections to Sailing Directions and Small Craft Guides promulgated in Sec- 
tion IV of the weekly editions of Notices to Mariners in 1985 are available for each volume. 
The lists for previous years, if applicable, are also available. Users of the publications may 
obtain such lists, without charge, from the Hydrographic Chart Distribution Office, 1675 Russell 
Road, P.O. Box 8080, Ottawa, Ontario, K1G 3H6. 


During 1985/86, the following editions of Sailing Directions and Small Craft Guides were 
published: 


1) Sailing Directions, Arctic Canada, Volume II, Fourth Edition (Headquarters) 

2) Sailing Directions, Nova Scotia (SE Coast) and Bay of Fundy, Tenth Edition (Atlantic 
Region) ; 

3) Sailing Directions, Great Slave Lake and Mackenzie River, Sixth Edition (Pacific 
Region); 

4) Sailing Directions, British Columbia, Volume II, Tenth Edition (Pacific Region); 

5) Sailing Directions, Gulf and River St. Lawrence, Sixth Edition (Headquarters) ; 

6) Small Craft Guide, Lake Ontario, First Edition (Central Region); 

7) Small Craft Guide, Georgian Bay, Second Edition (Central Region); 

8) Small Craft Guide, British Columbia, Volume 2, Sixth Edition (Pacific Region); 

9) Instructions nautiques, Arctique canadien, ‘volume II, quatriéme édition 
(Headquarters) ; 

10) Instructions nautiques, Golfe et fleuve Saint-Laurent, sixiéme édition (Headquarters) ; 

11) Instructions nautiques, Nouvelle-Ecosse (céte SE) et baie de Fundy, dixiéme édition 


(Headquarters) ; 

12) Instructions nautiques, Grand lac des Esclaves et fleuve Mackenzie, sixiéme édition 
(Headquarters) ; 

13) Guide nautique, Voie d’eau Rideau et riviére des Outaouais, premiére édition 
(Headquarters) ; 


14) Guide nautique, Lac Ontario, premiére édition (Headquarters). 


In 1986/87, it is planned to publish the following new editions: 


1) Sailing Directions, Arctic Canada, Volume III, Fourth Edition (Pacific Region) 
2) Sailing Directions, Great Lakes, Volume I, Tenth Edition (Headquarters) 

3) Sailing Directions, Newfoundland, Eighth Edition (Atlantic Region); 

4) Sailing Directions, British Columbia, Volume I, Fourteenth Edition (Pacific Region); 
5) 

6) 


? 


’ 


Small Craft Guide, Trent-Severn Waterway, Sixth Edition (Central Region); 
Small Craft Guide, Rideau Waterway and Ottawa River, Second Edition (Central 
Region); 

7) Small Craft Guide, British Columbia, Volume 1, Seventh Edition (Pacific Region) 

8) Small Craft Guide, Saint John River, Fourth Edition (Atlantic Region); 

9) Instructions nautiques, Arctique canadien, volume III, quatriéme édition 
(Headquarters) ; 

10) Instructions nautiques, Grands Lacs, volume I, dixiéme édition (Headquarters) 

11) Instructions nautiques, Terre-Neuve, huitiéme édition (Headquarters) 

12) Guide nautique, Baie Georgienne, deuxiéme édition (Headquarters): 

13) Guide nautique, Voie d’eau Trent-Severn, sixiéme édition (Headquarters) ; 

14) Guide nautique, Voie d’eau Rideau et riviére des Outaouais, deuxiéme édition 
(Headquarters) ; 

15) Guide nautique, riviére Saint-Jean (N.-B.), quatriéme édition (Headquarters). 
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Pacific Region 


Pacific Region of the Canadian Hydrographic Service is a major element of the Institute of 
Ocean Sciences, located at Patricia Bay close to Victoria, British Columbia. The region is 
responsible for charting the coastal waters of British Columbia, the inland navigable waters 
of British Columbia, Alberta, Saskatchewan and the waters of the western Canadian Arctic 
including the Athabasca-Mackenzie waterway system. 


The top priority coastal survey was in False Creek which is the site of Expo 86. A new chart 
was planned due to the many changes of shoreline caused by new construction, the develop- 
ment of new marinas, the removal of two bridges and considerable dredging. The antici- 
pated volume of traffic predicated a larger scale chart than the existing one. The barge Pender 
berthed at the CCG Base, Kitsilano, was the base for the survey. New photography was 
flown and a shoreline plot was produced under contract. The survey at a scale of 1:2 500 
which also included the approaches to the Creek, was completed in seven weeks to meet 
compilation deadlines. The survey was examined by Department of Transport officials who 
had further dredging carried out by the Department of Public Works and a small revisory 
survey was carried out in October in the dredged areas; final revisions also were carried out 
at this time for the chart, number 1986. 


While in the Vancouver area, launches from this party spent two days resounding a grid 
on the face of the Fraser River delta as part of an ongoing program for the Pacific Geo- 
science Centre, Department of Energy, Mines and Resources, which studies erosion, accre- 
tion and slumping of the delta. 


On completion of this project the Pender was towed to Tofino on the west coast of Vancou- 
ver Island. Tofino and associated inlets in Clayoquot Sound were last surveyed in the early 
1930's. The village is a centre of the fishing and tourist industries, being close to the Pacific 
Rim National Park. Surveys of this area are continuing with the approaches to Tofino, 
Lemmens Inlet, Mosquito Inlet and the southern portion of Fortune Channel being completed 
this year. 


The C.S.S. Richardson party continued work in the Queen Charlotte Islands and completed 
the resurvey of Skidegate Channel and the adjacent Dawson Inlet and Dawson Harbour. 
Survey control was run for Van Inlet in preparation for future surveys. 


Due to delays in completion of the C.S.S. John P. Tully, a projected survey off the north 
coast of Vancouver Island was postponed. 


Rotational staff based at 1.0.S. carried out a resurvey of Esquimalt Harbour required for 
new charting action. These surveys are continuing. 


Several revisory projects were carried out during the summer. These included realigning Enter- 
prise Reef sector light at the request of Aids & Waterways DOT, fixing the position of newly 
installed lights at Tsawwassen Ferry Terminal, revisory surveys of Nanaimo Harbour and 
Port Renfrew and examination of reported rocks in Pender Canal and Discovery Passage. 


The C.S.S. John P. Tully sailed on her maiden voyage for surveys in the Beaufort Sea. 


Passage along the Alaskan coast was hampered by heavy ice which persisted into the survey 
area in the Kugmallit Bay area. The bay itself was relatively ice-free and after visiting the 
ARGO towers, which had been erected by a party in advance of the ship’s arrival, sounding 
was commenced and continued until the end of August. These surveys are continuing and 
when completed, will provide a connection from the deep draught Beaufort corridor south 
to Tuktoyaktuk and will provide greater bathymetric information for potential pipelines from 
offshore wells to the North Head area. 


Two current meter arrays were recovered in the Herschel Island vicinity for the IOS Frozen 
Sea group. 
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MARINE 
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On the termination of the hydrographic portion of this year’s Arctic operations, the ship 
proceeded to the Herschel Island-Alaska/ Yukon boundary area and completed the geophis- 
ical survey of that part of the coast which was commenced in 1984. 


GEBCO (General Bathymetric Chart of the Oceans) and magnetic lines were run on pas- 
sage to the Arctic but due to a combination of bad weather and a low fuel state, were not 
run on passage south. These lines form part of a continuing program. 


C.S.S. Richardson carried out two weeks field calibrations of Lorcan C off the north shore 
of Graham Island where a five-mile grid was run between Langara Island east to Rose Spit. 
The Loran C readings were calibrated against positions obtained from a Trisponder System 
set up on controlled survey marks. 


Contract surveys of Kitimat and Stewart were carried out by Coast Pilot Ltd. of Sidney, B.C. 
In addition to the general port areas which were surveyed at 1:10 000, the principal wharves 
were sounded at 1:2 000 and Sailing Directions information was updated. 


A control survey on the Mackenzie River was carried out by Nortech Surveys of Calgary. 
This contract, under Northern Oil and Gas Action Program (NOGAP) funding, was in prepa- 
ration for future field surveys of the waterway. 


Navigational support and bathymetric data processing for Natural Resource Mapping were 
provided to complete the planned multi-year project. 


The following publications were printed this year: 


a) B.C. Sailing Directions (South Portion) Volume I, Thirteenth Edition 
b) B.C. Sailing Directions (North Portion) Volume II, Tenth Edition 
c) Great Slave Lake and Mackenzie River Sailing Directions, Sixth Edition. 


Directions for the chart atlas of Desolation Sound and Jervis Inlet (Chart 3312), for the 
Kootenay Lake (Chart 3050) and the manuscript for the Small Craft Guide, Volume II Sixth 
Edition were completed for early 1986 publication. 


A Sailing Directions officer made passage aboard C.S.S. Richardson along the east coast 
of the Queen Charlotte Islands to update the Sailing Directions of that area. New photog- 
raphy was also obtained in Alberni Inlet. 


On the B.C. coast the surveys of Esquimalt Harbour and in the Clayoquot Sound area will 
be continued. Revisory surveys of Campbell River and the Gulf Islands will be implemented 
and a survey of Bull Harbour and the Nawhitti Bar area will be carried out under contract. 


In the western Arctic a party aboard C.S.S. John P. Tully will continue the surveys com- 
menced in 1985 and a geophysical survey of the area north of the Tuktoyaktuk Peninsula 
will be carried out in conjunction with scientists from the Atlantic Geoscience Centre (A.G.C.). 


A portion of the Mackenzie River, commencing at Great Slave Lake will be surveyed under 
contract funded through NOGAP. 


A Sailing Directions revisory cruise of the mid B.C. coast from Browning Entrance to Queen 
Charlotte Sound is planned. 


New photography for the Fraser River and Vancouver Island area will be obtained. 


New editions of B.C. Sailing Directions Volume I; Small Craft Guide Volume I and the Arctic 
Pilot Volume III are scheduled for publication in this period. 


The functions of the Chart Production and Distribution section are to ensure that survey and 
other pertinent data are processed for publication as expeditiously as possible and to ensure 
that a ready supply of all charts and publications is available for all users. 


Five new standard charts were produced and released in Pacific Region this year. Apart from 
the 5 new standard charts, a special recreational boaters booklet of chartlets was produced 


as chart 3312 and will be released in May 1986. A further 8 new Arctic charts were produced 
by contract and are being held for spring printing and 46 New Editions, 15 Reprints, includ- 
ing 2 by Headquarters, 10 chart amendment patches and 11 overprint editions were also 
produced. 


There were also 120 Notices to Mariners and 12 Notices to Shipping issued along with the 
necessary chart amendment tracings. 


The Hydrographic Data Centre processed 594 plans, 475 MAREP Reports and issued 
55 survey document requests. 


The Chart Amendment staff applied 1.5 million corrections to 166 000 charts and the Chart 
Sales Office distributed 156 134 charts, 74 445 publications and 43 547 information brochures 
during the year. 


Chart Production continued to provide support services to the Institute with 425 miscellane- 
ous projects completed for the reporting period. 


Considerable time and effort has been expended this year in the production of three special 
charting projects; (a) Chart 3670, Broken Group, was a special chart produced in coopera- 
tion with Parks Canada. The reverse side of this chart depicts several illustrations of marine 
life and includes general information relative to activities in this area; (b) Chart 1986, Van- 
couver Expo 86 is a special nautical chart designed to assist boaters visiting Vancouver dur- 
ing Expo 86. One side of the chart was “Approaches to/Approches a Vancouver Harbour” 
while the reverse side depicted plans of Coal Harbour and False Creek. Chart 1986 was 
a contract project. It was printed on standard chart paper and as a folded edition for fair- 
goers and recreational boaters; (c) Chart 3312, Jervis Inlet and/et Desolation Sound is a 
new concept in charting for the recreational boater. It is the first ‘cruising atlas’ type format 
chart produced by the Canadian Hydrographic Service. Printed in booklet form the publica- 
tion contains 29 chartlets and interspersed fly sheets of sailing directions, over 100 oblique 
aerial photographs, weather information, emergency information and a Gazetteer listing all 
reference names. The atlas represents a direct response to meet the expressed needs of the 
recreational boating community. The B.C. Council of Yacht Clubs and the Canadian Power 
and Sail Squadron were consulted closely on design and content. The atlas was produced 
using the automated cartographic system at the Institute of Ocean Sciences. 


Chart Production also assisted in the design and content of the Canadian Coast Guard’s 
Expo 86 Marine Advisory booklet intended to assist mariners visiting Vancouver during the 
Fair. 


Two senior staff successfully completed the Cartography course II and two others attended 
the ‘Senior Cartographers Seminar’ at Headquarters. Nine staff members attended the 
‘Introduction to Computers’ course at Camosun College and another two participated in the 
‘Middle Management Orientation Training Module Course’ at I.0.S. The Regional Chart 
Superintendent also participated in a Middle Management course. 


Three employees successfully completed the Canadian Power and Sail Squadron’s ‘Basic 
Boating Course’ and a fourth completed the Coastal Navigation course at Camosun College. 


Educational and promotional activities continued with participation in the Vancouver Inter- 
national Boat Show, the Pacific National Exhibition and the Canadian Power and Sail Squad- 
ron’s National Conference. Various tours and lectures were made available for Canadian 
Power and Sail Squadron boating course students. The Regional Chart Superintendent and 
other senior staff also presented talks and slide shows to yacht clubs and various service clubs. 


The photo-typesetter (Berthold ACS 3200) installed in October 1984 is now being utilized 
to produce all type requirements for this Region. 


In automated cartography, this has been our most productive year to date: with help from 
the ‘FRED’ program a record number of digital chart files were produced. 


The acquisition of a DMZ32HS controller, a RA81 DEC disc drive and 2 megabytes of memory 
has increased production by allowing a greater number of files to be worked on simultaneously. 
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New Charts Released This Year 
1986 Vancouver Expo 86 


various scales 


3062 Pitt River and/et Pitt Lake 1:25 000 
3499 Roberts Bank 1:15 000 
3537 Okisollo Channel 1:20 000 
3955 Plans — Prince Rupert Harbour various scales 
7600 Beaufort Sea/mer de Beaufort 1:1 000 000 


New Charts Produced in 1985/86 for 1986/87 Printing 


7661 Demarcation Bay to/a Phillips Bay 1:150 000 
7662 Mackenzie Bay 1:150 000 
7663 Kugmallit Bay 1:150 000 
7664 Liverpool Bay 1:150 000 
7665 Franklin Bay and/et Darnley Bay 1:150 000 
7666 Cape Lyon to/a Tinney Point 1:150 000 
7667 Dolphin and Union Strait to/a Prince Albert Sound 1:150 000 
7685 Tuktoyaktuk Harbour and Approaches/et les Approches 1:15 000 


TIDES, Field work for the major current and tidal survey of Hecate Strait and Dixon Entrance was 
CURRENTS AND completed. All moorings in Dixon Entrance were recovered and data are now being com- 
WATER LEVELS piled and analyzed. Unexpectedly, strong currents — greater than 3 knots — were observed 

near Cape Chacon and Langara Island. Five additional offshore tide gauges were deployed 
and recovered 6 months later in Queen Charlotte Sound to confirm anomalies in the numerical 
model of Queen Charlotte Sound, Hecate Strait and Dixon Entrance. 


A study of a cyclonic eddy west of the mouth of Juan de Fuca Strait was carried out jointly 
with the Ocean Ecology and Ocean Physics groups at IOS. A Conductivity Temperature 
Depth (CTD) survey and a study of turbulent mixing, as well as ocean drifter studies, were 
undertaken. Drifter tracks are being merged with infrared satellite imagery to confirm the 
existence and extent of the cyclonic eddy. 


Measuring 14 knot current at Sechelt Rapids. 
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Current surveys in narrow passes on the B.C. coast were completed and the method of anal- 
ysis refined. Current predictions for five passes are now available and will appear in the 1987 
Tide and Current Tables, improving our service to the public. These successful surveys will 
be extended to other narrow passes in 1986. 


Time series observations in the Fraser River were continued with a new Current Tempera- 
ture Depth Velocity (CTDV) profiling system developed at IOS. The numerical model of 
the Fraser River was revised to include the capability to track drifting objects. Observations 
are still being made jointly with Water Survey of Canada to measure the distribution of flow 
at the trifurcation point near New Westminster. Mr. Ages of Tides and Currents was involved 
as moderator in the hydrodynamic section of a workshop conducted to make recommenda- 
tions for future measurements of environmental parameters in the Fraser River. Mr. Ages 
and Dr. Crawford participated in hearings on offshore drilling on the NW coast of British 
Columbia. 


Field observations for a study of the Campbell River estuary, involving measurement of tides, 
currents, salinities, and temperature, were completed. Modelling of the estuary will include 
the salinity intrusion. This study is being carried out jointly with fisheries scientists at the Pacific 
Biological Station. Its objective is to discover how an environmental enhancement project 
carried out by B.C. Forest Products Ltd. might affect salmonid feeding grounds. 


As in previous years, tidal records from 21 permanent and several temporary stations were 
processed and the data forwarded to the Marine Environmental Data Service (MEDS) for 
archiving. Data from three gauging stations are forwarded to IGOSS each month as Canada’s 
contribution to a Pacific mean sea level anomalies study. Tide gauges at Zeballos, Gold River 
and Campbell River were operated to support a joint study with Pacific Geoscience Centre 
on earthquake induced crustal movements. Planning and preliminary surveys were carried 
out to extend this study to Nanoose Bay and Kelsey Bay. Nanoose Bay tide gauge was installed 
in February 1986. 


A program to obtain accurate information on tidal and long-term water level variations in 
Baffin Bay and along the Arctic coast of the Queen Elizabeth Islands was continued. This 
program will end in 1986. The data are expected to provide information on seasonal and 
annual variations in net transport through the Arctic Archipelago. 


Two tsunami warning gauges, at Langara Island and at Tofino, were maintained and oper- 
ated on a routine basis. The tide gauge station at Bamfield was modified to serve as a third 
tsunami warning gauge. It is now operating satisfactorily and is capable of transmitting 
information directly to the Tsunami Warning Centre at Honolulu, Hawaii. 


A successful tsunami conference was held at IOS, sponsored jointly by Hydrography and 
Ocean Physics. The conference consisted of a Workshop on the Technical Aspects of Tsunami 
Analysis, Prediction, and Communications, the tenth meeting of the International Coordi- 
nation Group for the Tsunami Warning System in the Pacific and an International Tsunami 
Symposium sponsored by the Tsunami Commission of IOC. 


The Queen Charlotte tide gauge operation is being converted to transmit data by means 
of the Meteor Burst System. The transmission tower at Queen Charlotte City has been erected 
and the transmitter installed after extensive testing at IOS. 


The past year has been a time for consolidation and reassessment. Contouring efforts have 
been put on hold while a national consensus on criteria for evaluation is decided upon. 


As our launches become more automated, it is feasible and desirable to place the helm under 
control of an autopilot. This permits the helmsmen to concentrate on obstacle avoidance 
instead of linekeeping. A successful unit was produced during the past year. Further develop- 
ments will go into data gathering under a variety of conditions and subsequent algorithm 
refinement. 


Heave has been identified as a significant source of systematic error in hydrographic sur- 
veys, and development effort was expended to understand the problems. There are two 
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distinct effects: the low frequency attitude of the hydrographic launch in response to speed 
and the higher frequency vertical motion due to waves and swell. Efforts in Pacific Region 
have been directed at the ultimate objective of instrumentation for the latter situation; specif- 
ically, to mount a single accelerometer near the centre-of-gravity of the launch to derive ver- 
tical oscillations. To estimate the error magnitude, an inertial reference unit was rented and 
used to measure launch motion in all six axes (roll, pitch, yaw, surge, sway, and heave). 
Results were inconclusive because the yaw axis was inoperative and despite significant efforts 
the data could not be recovered. The experiment will be repeated under more controlled 
conditions. 


Another perennial problem has been acquiring soundings at high speeds in deep fjords where 
signals are weak. Studies led to the conclusion that our echo sounders did not have optimally 
sensitive transducers. A sample was purchased from each of two manufacturers and are cur- 
rently undergoing tests. Some contract effort was expended to examine advanced signal 
processing techniques — specifically, correlation of acoustic pulses. The various reports iden- 
tified correlation techniques as the best avenue for greatly improving depth capability, but 
the conventional echo sounder would need to be changed drastically. 


Automated datalogging, processing and handling continued to receive major effort. During 
the past year, a semiautomated range-bearing software package was added to the ISAH 
datalogger to facilitate inshore sounding. The first commercial logger/processor was pur- 
chased for development and field testing in 1986. The problems of coping with the enor- 
mous amounts of digital data is now being addressed, but the long term solution appears 
to be optical disk. 


The LARSEN system, an airborne laser-based survey technique, was transferred to Pacific 
Region at the end of 1985. Development and operational surveys will be nationally coordi- 
nated from the region. Short term development objectives are improving the real time navi- 
gation, reducing electro-magnetic interference, improving signal processing hardware and 
software, and enhancing reliability. 


Central Region 


Based at the Canada Centre for Inland Waters in Burlington, Ontario, Central Region con- INTRODUCTION 
ducts an extensive survey and charting program that encompasses the navigable waters of 

Ontario, Manitoba and Hudson Bay. In addition, the region also carries out bathymetric and 

gravity surveys in co-operation with the Department of Energy Mines and Resources in the 

Arctic Archipelago. The arctic program was enhanced this year by a contract survey of Arnott 

Strait. 


The chart production statistics for the year were impressive. Ten new charts, thirteen new 
editions, eight limited new editions or reprints and fourteen patches were produced. Six of 
the new charts were completed under contract. Aids to navigation copies of eight new charts, 
nineteen new editions, and 11 patches were prepared and sixty-nine Notices to Mariners 
were drafted. 


In addition to regular program activities, Central Region supported several worthwhile activities 
such as contributing a training officer to a CIS/CIDA project in Jamaica, participating in the 
Canada/USA hydrographic exchange program, hosting Mr. Francis Charles, Head of the 
Trinidad and Tobago Hydrographic Service, co-ordinating the DFO display at the Interna- 
tional Boat Show in Toronto, and co-hosting the Open House for the Canada Centre for 
Inland Waters. 


1985 was a significant year for several staff members in the Region. Ross Douglas, Earl Brown, 
Boyd Thorson, Barry Little and Dan MacKenzie all received acknowledgement for 25 years 
of service in the Federal Government. 


The following section contains brief descriptions of the 1985 surveys in Central Region. For FIELD SURVEYS 
more information on a specific survey, readers are encouraged to obtain copies of the detailed 


survey reports which are available from: Director of Hydrography, Canadian Hydrographic 
Service, 867 Lakeshore Rd., Burlington, Ontario L7R 4A6. 


Canada Centre for Inland Waters, Burlington, Ontario. 
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The 1985 Sault Ste. Marie survey completed a four year survey of the St. Marys River and 
St. Joseph Channel which will provide the basis of a new series of charts at a scale of 1:25 000. 
In conjunction with the St. Marys River work, a detailed sounding survey of the area between 
Sand Point and Batchawana Bay, Lake Superior, was also completed. All sounding was 
collected with a Ross 801 Portable Sounder and lines were run in a range/bearing mode 
using a Mini-Ranger III, a Tellurometer MRD-1, or a Microfix 100C for positioning. 


In preparation for a future survey, horizontal control was established in the Lakes Dinorwic 
and Wabigoon area of northwestern Ontario. Six survey stations in the area were positioned 
by satellite translocation from a Geodetic Survey of Canada station at Sioux Lookout some 
80 km away. Conventional survey techniques were used to complete the remaining network. 


The survey of the North Channel of Lake Huron represents an attempt to bring earlier work 
up to modern standards so that a new series of charts designed to meet the needs of both 
the commercial and recreational boater can be produced. The 1985 survey concentrated 
on completing the field sheets in the vicinity of Little Current. The survey used an auto- 
mated data collection system based on Navbox and the PDP 11/73 to log and process 
3807 km of continuous soundings and 1415 shoal examinations. 


In response to a resurgence of renewal projects in many of the harbours throughout the Great 
Lakes, the Region has initiated a survey program to update the harbour charts. The 1985 
survey completed the previous year’s work at Deseronto, Picton and Belleville in Lake Ontario 
and began the survey of Port Colborne Harbour in Lake Erie. The Port Colborne survey 
also included sounding the approaches to the Welland Canal. 


A Wild electronic T-2000 Theodolite and Microfix C-100 or Tellurometer MRD-1 were inter- 
faced with Navbox for positioning. Ross 801 sounders generated the bathymetry. Both sound- 
ing and positioning data were logged on bubble memory recorders during the survey and 
post-processed with a PDP 11/73 mini computer. 


The downstream progression of the multi-year St. Lawrence Survey continued in 1985. Four 
field sheets at a scale of 1:5 000 between Ault Island and the Moses Saunders Power Dam 
were completed. Soundings were collected with Ross 801 portable sounders and positioned 
with Mini-Ranger III in the range/bearing mode. Survey statistics include 2443 km of sounding 
and 1013 shoal examinations. 


The Revisory Survey is the Region’s response to the numerous inquiries that are raised 
throughout the year by the Region’s Chart Production Section, the marine community and 
other government agencies. This year the survey completed 20 projects primarily in lakes 
Huron, Erie and Ontario which included the survey of a small craft channel in Georgian 
Bay and the harbours at Port Elgin, Meaford and Owen Sound. 


Loran-C calibrations of the Great Lakes chain were undertaken in Lakes Ontario and Erie 
again this year. The Syledis positioning system with acuracies of + 10 meters was used as 
the calibration standard. 


This year’s arctic survey was a continuation of the 1984 survey of Prince Regent Inlet into 
the Gulf of Boothia. Soundings were collected at 2 km intervals along the hyperbolic grid 
of the Decca 6F positioning system. In addition, gravity readings were taken at approximately 
6 km intervals as part of a cooperative project with DEMR. The survey gathered 8 179 spot 
soundings and 785 gravity measurements. 


The Arnott Strait survey was initiated at the request of Panarctic Oils Ltd. of Calgary, Alberta 
who were planning to:use the M.V. Arctic to ship crude oil from their Cameron Island Field 
to Rae Point. This survey was carried out under contract to the McElhanney Group of Calgary, 
Alberta. Bell 206B helicopters were used to collect a total of 13 286 spot soundings on a 
200 m grid. Sounding density was increased in the 19 shoal areas that were examined. 
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The objective of the Hudson Bay Survey is to delineate a shipping corridor along the east 
coast of Hudson Bay from Inoucdjouac to the western tip of Long Island. In 1985, the sur- 
vey covered the waters in the vicinity of Kuujjuaraapik (Poste-de-la-Baleine) including the 
estuary of the Grand Riviére-de-la-Baleine. Survey positioning was provided by a Mini- 
Ranger Ill in the Range/Bearing mode and by Syledis in Range/Range. Bathymetry was 
collected with Ross 200A Fineline and Ross 801 sounders and processed on shore with the 
PDP 11/73 data processing system. 


Central Region is responsible for the production and maintenance of 196 charts. Some of 
these charts are special publications directed at small craft users. These small craft charts 
usually consist of several sheets which are oriented so that the maximum amount of cover- 
age can be provided in one chart. As a result, the 196 charts actually amount to 260 individual 
documents. 


Recently, Central Region has attempted to increase its productivity by contracting out the 
compilation and drafting of some of its charts to private industry. This practice also promotes 
the Federal Government’s trade objectives of developing expertise in the private sector of 
the economy. 


The following is a listing of the chart production results for 1985: 


New Charts 
Chart No. Chart Title Agency 
1554 Rapides-Des Joachims to/au Lac La Cave 
2049 Whitby Harbour Contract 
2050 Oshawa Harbour Contract 
AVES} Port Hope Harbour Contract 
2054 Cobourg Harbour Contract 
2120 Long Point to/a Niagara River 
2260 Lake Huron/Lac Huron, Sarnia to/a Bayfield Contract 
2261 Lake Huron/Lac Huron, Bayfield, to/a Douglas Point Contract 
6505 Lake Manitoba/Lac Manitoba- Northern 

Portion/Partie Nord Hdq.* 
6506 Lake Manitoba/Lac Manitoba-Southern 

Portion/Partie Sud Hdq.* 
“Hdq. refers to Headquarters 
New Editions 
Chart No. Chart Title Agency 
1417 Prescott to/a McDonald Point 
2005 Kingston to/a Upper Gap 
E/C**2100" ‘Lake Erie/Lac Erie 
L/C**2067 Hamilton Harbour 
L/C**2110 Long Point Bay 
2023 Peterborough to/a Buckhorn including/compris Stong Lake 
2024 Buckhorn to/a Bobcaygeon including/compris Chemong Lake 
2025 Bobcaygeon to/au Lake Simcoe 
2026 Lake Scugog and/et Scugog River 
L/C**2060 Main Duck Island to/a Scotch Bonnet Island 
2067 Hamilton Harbour 
L/C**2243 Bateau Island to/a Byng Inlet 
L/C**2302 St. Ignace Island to/a Passage Island 
2314 Port of Thunder Bay 


**L/C refers to Loran-C version of the chart 


Reprints 


Chart No. Chart Title Agency 
1415 Lake St. Lawrence-Western Portion/Partie Ouest Hdq.* 
121°; Carleton Island to/a Charity Shoal and/et 

Howe Island to/a Kingston ridg 
2028 Lakes Simcoe & Couchiching including the 

Holland River Hdq.* 
2029 Couchiching Lock to Port Severn Hdq.* 
2062 Oshawa to/a Toronto Hdq.* 
2064 Kingston to/a False Ducks Islands Hdq.* 
2209 Port Severn to/a Hope Island Hage” 
5449 Hudson Bay/Baie d’Hudson Northern Portion/ 

Partie Nord Hdq.* 
Patches 
Chart No. Chart Title Agency 
1413 New Marina at Cornwall 
1414 New Marina at Cornwall 
1419 Shoreline Changes 
1420 Marina changes in vicinity of Gananoque 
2007 New bridge at Belleville 
2015 New breakwaters at Orillia 
2028 New breakwaters at Orillia 
2031 Centennial Park changes at Trenton 
2067 Improved area at Hamilton 
2069 New bridge at Belleville/Centennial Park 

changes at Trenton 
2201 Loran Interpolator 
6241 New datum note and hydrograph 


In addition to producing and updating charts, the Region also operates a chart distribution 
centre that sells charts, topographic maps and other government publications to the public 
and other government agencies. During 1985, the Marine Information Centre sold 2 100 
charts, 1 444 topographic maps, and 171 other publications that generated a total of 
$20,658.45 in revenue for the Government. 


At the present time, Central Region is responsible for the publication and revision (on a two- 
year cycle) of Small Craft Guides for the following areas: Trent-Severn Waterway, Georgian 
Bay, Rideau Waterway/Ottawa River, and Lake Ontario. 


The first edition of the Lake Ontario Small Craft Guide which extends along the Canadian 
shore from Kingston to the Niagara River (including the Bay of Quinte) was completed. In 
addition, the preparatory work required for the new editions of the Trent-Severn Waterway 
and the Rideau Waterway/Ottawa River Guides was also undertaken. This included a total 
of eight weeks in the field reviewing and updating the information in the text and collecting 
aerial photography. 


The problem of collecting continuous soundings in the arctic has plagued the Canadian Hydro- 
graphic Service for several years. This year Central Region is sponsoring two contracts to 
develop new methods of collecting depths from an aircraft in flight. Canadian Astronautics, 
Ottawa, is working on a system that propels projectiles into the ice. The impact of the projectile 
with the ice generates an acoustic wave which travels to the sea bottom, reflects back to 
the surface, and is received by a microphone towed behind the aircraft. A prototype system 
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was tested in an arctic environment and preliminary results indicate that bottom signals were 
received although the maximum depth and accuracy of the returns have yet to be determined. 


The second approach under evaluation detects changes in a secondary electromagnetic field 
that is induced by transmitting coils which are towed by a helicopter. Changes in conduc- 
tivity such as the air/water interface and the water/bottom boundary can be detected with 
receiving coils by measuring the amplitude and phase shift of this secondary field. The sys- 
tem is being designed, built land tested by Geotech Ltd. of Markham, Ontario. During pro- 
totype testing near Halifax, continuous depth data to depths of 120 metres were sucessfully 
collected along 15 sounding lines. Future plans for the system include arctic trials in Foxe 
Basin and Committee Bay during the spring of 1986. 


Central Region’s field data processing system received a number of hardware and software 
upgrades this year. Among the more noteworthy additions were an upgrade of the field proces- 
sors to PDP-11/73 systems, cassette recorders for the Syledis positioning system, new Navbox 
software and software to permit digitizing and editing of line and point data in the field. 


The field testing of a sound velocimeter for use in arctic surveys was completed during the 
year. Following some modifications to the software by the contractor, the unit was accepted 
and will be used on automated surveys in 1986. 


The use of computer-assisted drawing techniques for chart production has been under 
development within the Canadian Hydrographic Service for several years. This year’s activi- 
ties centered around converting the Region’s System from a PDP 11/34 computer to the 
more powerful Vax 11/750 computer and developing procedures for digitizing existing field 
sheets so that they could be used for interactive chart compilation. 


The Tides, Currents and Water Levels Section undertook two arctic tidal surveys in 1985. 
The first survey was conducted primarily to support a hydrographic field survey in the Gulf 
of Boothia. Five submersible tide gauges were installed through the ice for approximately 
one month. The data from these deployments indicate that the tide propagates southward 


through the Gulf of Boothia and attains a maximum range of 3 metres in the south end 
of the Gulf. 


The other survey was conducted in Arnott Strait in response to a proposal from Panarctic 
Oils Ltd. to tranship oil from Cameron Island with the M.V. Arctic. In this survey, both tide 
and current metres were deployed throughout the Strait. Preliminary results identify tidal 
ranges of less than one metre and current speeds in the order of one-half knot. 


The Section also attempted to measure surface currents at Cornwall for navigational appli- 
cations. Drogues were used to track currents that reached speeds of up to 5 knots under 
the bridge at Cornwall. 


This project was designed to compile and produce an automated version of Volume 7 of 
the Bench Mark Books. The bench mark descriptions were entered into data files using the 
Forms Management System on the PDP 11/44 and the sketches were digitized with 
GOMADS. The two file types are combined and plotted in the standard Bench Mark Book 
format. 


The design and fabrication of a prototype portable hydrographic tide gauge was completed. 
The gauge features low power requirements, digital data storage, user friendly operating and 
setup commands, radio frequency data transmission and rugged construction. Preliminary 
testing of the gauge was successful and generated enough private sector interest that the 
technology will be transferred to private industry through the Canadian Development 
Corporation. 


Diver in water to recover a year-long tide gauge installation 
near Bellot Strait. 


A prototype permanent gauging station designed for operation in the arctic was installed 
on Little Cornwallis Island at the Polaris Mine site. The gauge is a gas-purge system that 
features a reinforced orifice and data transmission via the ARGOS satellite. 


The permanent gauging network in Central Region consists of 33 stations located through- 
out the Great Lakes and upper St. Lawrence River and 1 station in Hudson Bay. This net- 
work is operated under a memorandum of understanding with the Department of Environ- 
ment. Under this agreement, Central Region is responsible for gauge reconstruction, standards 
of operation and real-time gauges. In 1985, reconstruction projects were undertaken at 
Churchill, Manitoba and Gros Cap, Ontario. Real-time data loggers were installed at 
Collingwood and Parry Sound and a voice announcing gauge at Sault Ste. Marie. 


Permanent 
Gauging Network 
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Quebec Region 


Since the announcement of the new Maurice Lamontagne Institute efforts have been made 
with respect to staff relocation, accommodation planning, purchase of initial equipment and 
staffing strategies. 


The announcement has had a major impact on staff currently employed at the Champlain 
Centre for Marine Science and Surveys. So far, seven CHS employees have found jobs in 
other departments, causing disruptions in the work program. Adjustments have had to be 
made so that most of programs could go ahead despite the inconveniences. 


The main surveys in 1985-86 were as follows: 
. 1:10 000 surveys of part of the St. Lawrence River between Batiscan and Trois-Riviéres. 
. Continuation of the 1:20 000 survey of the southern part of the Magdalen Islands. 


. Revisory surveys of Lac Saint-Louis. 


. Regular 1:5 000 surveys of four ports and approaches in the Gaspé (under contract). 


i 
2 
3 
4. Additional 1:5 000 surveys of Lac Saint-Jean (under contract). 
) 
6. Regular 1:5 000 surveys with approaches of Blanc-Sablon. 
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. Revisory survey: Taking of video films between Quebec City and Beauharnois. 
The highlights of this section were: 


— Use of the L.M. Lauzier for the first time for hydrographic purposes. Despite the vessel’s 
small size, it was able to carry out a very effective operation. Two 26-ft launches, mounted 
on the vessel, performed very well, despite the extreme conditions in which they were used. 

— The transfer of Mr. A. Mortimer from the Pacific Region to the Quebec Region for a 
two-year period, during which time he will be in charge of hydrographic surveys. 

— The introduction of three complete EDP systems for hydrographic data. 

— Preparation of the Hydrography I course, to be given in the Quebec Region. This course 
is being prepared under contract and is a pilot project for the Frenchification of CHS 
courses. 

— The awarding of service contracts for hydrographic surveys in the Gaspé and in Lac 
Saint-Jean. 

— The participation of four hydrographers in the Hydrography II course. 


Chart production in 1985-86 broke down as follows: 


New charts: 

4921 Harbours in Chaleur Bay 

Ies315) Quebec City to Donnacona 

1314 Donnacona to Batiscan 

1221 Pointe de Moisie to Ile du Grand Caouis 
New editions: 

4429 Havre-Saint-Pierre 

1203 Mouth of the Saguenay River 

1220 Sept-lles Harbour bs 

4468 lle du Petit Mécatina to Iles Sainte-Marie 
4469 Ile Plate to Ile du Petit Mécatina 

1510 Lake of Two Mountains 

Patches: 

1230 Les Méchins 

1236 Matane 

1336 Bécancour 


INTRODUCTION 


FIELD SURVEYS 


CHART 
PRODUCTION 


25 


26 


TIDES, 
CURRENTS AND 
WATER LEVELS 


DEVELOPMENT 


Charts for small ports and harbours 


B-8 Riviére-au-Tonnerre 
A-10 Téte-a-la-Baleine 
C5 L’Anse a Valleau 


The highlights were as follows: 


Production of a new type of chart for small ports and harbours; this should increase dissemi- 
nation and reduce production time. These charts are similar to the approach and airport 
charts published for aviation. 


— Temporary assignment of two cartographers to hydrographic surveys; participation of 
another cartographer in the Cartography | course. 

— The putting into operation and production of the new photocomposition unit. 

— The reassignment of duties so that staff can be trained in different phases of production, 
supervision and management. 

— Putting in place of an information validation mechanism, in consultation with the Hydro- 
graphic Surveys, and Tides, Currents and Water Levels sections. 


This section is now two years old. 


Early in the year, the tidal officer received eight weeks of training in the Pacific Region, 
where he was able to process all the 1984 tidal information for the Quebec Region and to 
familiarize himself with the various processes. 


The main activities of the section were: 


— Hydrographic survey support; 

— Deployment and recovery of two current meters in the Magdalen Islands; 

— Tidal study at Ile-aux-Coudres; 

— Revising, inventorying and cleaning out of the files of existing tide stations; 

— Updating of the vertical datum system; 

— Involvement in the general management of the permanent tide gauge network. 


A number of requests from the private sector and from the Chart Production Section were 
processed. 


This section was very active in 1985-86. Its main activities were as follows: 


— development of and operational support for the automated hydrographic data process- 
ing system (SATRADHY). This system is based on the Hewlett-Packard 200 series. The 
system is functional and easy to use. 

— Development of a single digitization system to be used to digitize existing field sheets. 
The system uses the HP87 computer and a medium-precision digitizing table. 

— Development of the second generation of the computer-assisted cartography system 
(CARIS II). This system is being developed by Universal Systems Ltd. of Fredericton, 
N.B. It will enable cartographers to compile nautical charts, in addition to performing the 
graphic functions of the preceding generation. The system will be introduced at the new 
Maurice Lamontagne Institute. 

— Participation in the working group on digital data management, with a view to defining 
the form and content of a digital data base at the Canadian Hydrographic Service. This 
new data base will be put into use at the Maurice Lamontagne Institute. However, a pilot 
project will be carried out early in 1986 to uncover any operational problems. 

— The region is also involved in several other projects to improve the quality and increase 
the volume of information to be disseminated, in accordance with the mandate of the 
Canadian Hydrographic Service. These other projects are: 


— Research and development on use of the GPS satellite-positioning system in the 
dynamic mode. 

— Research on Loran C wave propagation in order to better determine ground-wave 
corrections. 


— Research in remote sensing and photogrammetry in order to permit rapid coastal 
surveys and revisions and to solve the problem of digital capture of topographic 
data for nautical charting purposes. 

— Development of a portable, permanent digital tide gauge to replace obsolete 
equipment. 

— Development and testing of a short-range, high-precision positioning system to 
solve positioning problems in harbours and busy areas. 

— Participation in the activities of the working group seeking to determine future 
digital data needs in response to makers of electronic charts. 


In 1986-87 most of the projects will be continuations of existing programs. 
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Atlantic Region Surveys 1985/86. 


Atlantic Region 


The Atlantic Region of the Canadian Hydrographic Service is one of the major directorates 
of the Department of Fisheries and Oceans at the Bedford Institute of Oceanography, 
Dartmouth, N.S. 


The region is responsible for an area covering Canada’s eastern seaboard from the rich fish- 
ing grounds of George’s Bank, south of Nova Scotia to the Central Canadian Arctic and 
including half of the Gulf of St. Lawrence and The Grand Banks of Newfoundland. This 
is the largest of the four CHS regions maintaining 430 of the 1050 nautical charts covering 
Canadian waters. 


This report summarizes the hydrographic activities of the two major divisions — Field Sur- 
veys and Chart Production — and that of four smaller units namely: Tidal, Navigation, 
Development and Planning & Records. In addition, Ships Division (BIO) now reports to 
the Regional Director, Hydrography. This division is really a central service providing pro- 
gram support to other government agencies and departments. Therefore, only the highlights 
relating to the hydrographic programs have been included in this report. 


The 1985 field season was comprised of two major and five minor surveys, plus a major 
contract survey. The season was the most successful ever, having produced 93 660 line 
kilometres of sounding profiles and 2011 shoal examinations between May 1 and 
November 30. 


CSS Baffin began with a hydrographic survey of St. Pierre Bank, moving to Cameron Island, 
NWT in late August and then on to the northeast coast of Baffin Island and completing the 
season with a survey of Grand Manan Channel at the entrance to the Bay of Fundy. 


A detailed bathymetric survey over the disputed area on St. Pierre Bank was completed in 
July. This survey followed the multi-disciplinary survey of 1984. The fleet of six specially 
equipped survey launches accompanying CSS Baffin worked under very trying and hazard- 
ous conditions of rain, wind and fog in a highly concentrated area of fishing activity. 


The second phase was the Arctic trip which began on August 6th and terminated on 
September 30th at Clyde Inlet, N.W.T. The first project involved surveys of Boyer Strait, 
Pearse Strait, Erskine Inlet and Arnott Strait in support of the M.V. Arctic and the first ship- 
ping of Arctic oil from the Bent Horn site on Cameron Island. Ice conditions this year were 
quite favourable and allowed the completion of large portions of these routes with the excep- 
tion of the eastern end of Arnott Strait. A highlight of this survey was the discovery of a 
least depth of 14.7 metres over a shoal previously charted at 65 metres. This was found 
on the east side of Erskine Inlet just southwest of Cape Hooper. 


The second project in the Arctic was a survey of the coastal area on the northeast side of 
Baffin Island. This was a standard survey and an area 25 nm by 90 nm was completed. 


The final phase of CSS Baffin’s program was a survey of the Grand Manan Channel. This 
is part of an overall cooperative project to survey and chart the U.S.-Canada boundary waters. 
This survey was carried out in November, and consequently, many marginal days were 
encountered due to inclement weather. Despite these conditions, approximately 90% of the 
Grand Manan Channel was completed together with a small portion of the treacherous waters 
to the southwest of Grand Manan Island. 


CSS Maxwell spent most of her season in Passamaquoddy Bay, N.B., and had two weeks 
in October for clean-up work in St. Mary’s Bay, N.S. 


The Passamaquoddy Bay survey is part of the U.S.-Canada boundary project involving CHS 
and NOS. CHS will survey the waters and NOS will compile the charts. 


This year’s work was concentrated in the area of Deer Island, Campobello Island and East- 
port, Maine, and Seal Cove, Grand Manan Island. These are difficult waters for a hydro- 
graphic survey as they have 10-metre tides, 5-6 knot currents and ‘The Old Sow’ — which 
is believed to be the largest whirlpool in the world. 


Despite this, approximately 90% of the hydrography for new chart 4114 was gathered, and 
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the survey of Seal Cove was completed. In addition, all the outstanding work in St. Mary’s 
Bay, N.S. was finished for new Chart 4118. 


The CCGS Desgroseilliers was made available with the primary objective of providing sup- 
port to the M.V. ARCTIC project. The opportunity to carry out surveys was limited to one 
day in Arnott Strait. Other areas worked in the Arctic included Wellington Channel, Austin 
Channel, Resolute Passage and Resolute Bay, N.W.T. 


In late March, 1985, a survey party based at Pond Inlet, utilizing a charter helicopter, started 
a horizontal control survey on the north-east coast of Baffin Island. The survey was success- 
fully completed on April 10th and provided excellent assistance to the Baffin Island coastal 
survey. 


In mid-May a survey party started a horizontal control survey in Notre Dame Bay, Nfld. A 
network of horizontal control was established throughout the Dildo Run area and will be used 
for the proposed survey of that area. 


Revisory Surveys started on June 4th. with a shore based party commencing at Canso, Louis- 
burg, Port Mouton and St. Patricks Channel, N.S., then moving to Richibucto, Buctouche, 
Cocagne and Shediac, N.B. On July 26th, CSS Navicula was made available and joined 
the survey at Shediac, N.B. On September 8th revisory work began at Summerside, P.E.1. 
and continued until October 15th. The area from Woods Island to Alberton Harbour was 
completed. The season ended at Canso Strait, N.S. on October 24th. 


These projects ranged from investigating ship groundings to obtaining survey data for new 
charts. 


CSL Tudlik, equipped with the Navitronics Sweep survey system, departed for the Miramichi 
River, N.B. in mid-June. This was a cooperative project with the Department of Public Works 
(DPW) and consisted mainly of a pre-dredging survey to assist with the preparation of dredging 
contracts. The entire Miramichi Ship Channel was swept, including Chatham Wharf, 
Newcastle Wharf and Northwood Wharf. In addition, Shippegan Gully Channel was swept. 
The party terminated the season on September 20th. 


Terra Surveys Ltd. started the second year of the contract to survey Roche Bay and a 20-mile 
corridor through Foxe Basin, N.W.T. The Roche Bay area was completely sounded; how- 
ever numerous shoal examinations still remain. This was a fairly bad year for ice which ham- 
pered operations. A total of 10 703 line kilometres of sounding was obtained, together with 
interlining to properly develop depth contours for 650 shoals. Despite a good effort by the 
contractor to complete the project only about 66% of the survey was completed over the 
two-year period. 


— Reg Lewis completed his assignment as Superintendent of Field Surveys on 
November 29th and returned to his role as Manager of Planning and Records. 

— Steve Grant was seconded to act as Superintendent of Field Surveys on December 2, 
1985 for a period of one year. 

— John Cunningham completed Hydrography I. 

— Walter Burke completed his B.Sc. Honours in Geology and Physics at Dalhousie 
University. 

— Gerard Costello will complete his B.Sc. Surveying Engineering at U.N.B. in April, 1986. 

— Chris Rozon completed the Hydrography II Course. 

— Jean-Claude Vautour commenced the Hydrography | course. 

— John Ferguson and Dave Blaney completed the Management Orientation Training for 
Supervisors. 

— Julian Goodyear and Mike Ruxton participated in a workshop on Global Positioning 
Systems at U.N.B. 

— Gary Henderson, Rick Mehlman, Mike Lamplugh and Bruce MacGowan completed the 
Marine Emergency Course. 

— Gary Henderson and Julian Goodyear commenced studies in March, 1986 toward a 
Watchkeeping Mate’s Certificate. 
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In addition, field training was provided to Ralph Renaud, a cartographer from Headquarters 
and two cartographers from the Atlantic Region, Nick Palmer and Patsy Melbourne, as part 
of their career development program. 


Survey plans for 1986 include Passamaquoddy Bay and the Grand Manan area and revi- 
sory surveys on the north side of P.E.I. In the Arctic, CSS Baffin will concentrate on Belcher 
Channel, which is part of the route to King Christian Island with an alternative to continue 
the coastal survey on Baffin Island should ice conditions preclude work in Belcher Channel. 
In addition, with the new sweep vessel CSS FCG Smith, due in May 1986, it is planned 
to commence systematic surveys of major ports subject to annual siltation such as Saint John, 
N.B., Yarmouth, N.S., Liverpool, N.S., Lunenburg, N.S., Pugwash, N.S., Miramichi Ship 
Channel, N.B., Dalhousie, N.B., Summerside, P.E.I., Charlottetown, P.E.I., Stephenville, 
Nfld., etc. 


Two new fibreglass launches were delivered in May and replaced the two CSS Maxwell 
launches. These were constructed by Harbour Marine Services, a subsidiary of C & C Yachts 
of Mississauga, Ontario. The new launches are 7.9 metres long, are lighter, faster, roomier 
and more maneuverable than the old ones, and provided excellent service throughout the 
season. 


The two H-Class 34 foot launches were modified during the winter. This involved a com- 
plete redesign of the cabin and relocation of the engine. As a result the launches are lighter, 
roomier, faster and much quieter, which will definitely improve their overall efficiency. 


A new generation prototype launch, CSL Osprey, built by Crockett McConnell of Bridge- 
water, N.S. was delivered to BIO on November 5, 1985. The main objective is to increase 
the speed and efficiency of survey launches. It is constructed of 3/16” aluminum, is 31 feet 
long and weighs approximately 10 000 pounds. It is powered with a six-cylinder, 200 HP 
Sabre diesel which delivers a speed of 23 knots at 2500 RPM. The cabin is roomy with plenty 
of headroom. It has a cruising range of 20 hours at a speed of 16 knots. 


One of the replacement launches for CSS Maxwell. 


SE Shs Sea 


One of the modified H-class launches for CSS 


Prototype launch — CSL Osprey. 
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The construction of a new acoustic sweep vessel CSS FCG Smith, started in October 1985, 
represents state-of-the-art technology in hydrographic surveying. It is a catamaran design 
to provide a very stable sounding platform for detailed inshore surveys of ship channels and 
harbours. It contains mechanical booms which extend on either side of the vessel to provide 
a swath of 45 metres. The total swath system will have approximately 30 transducers spaced 
every 1.2 metres to enable total seafloor coverage. This vast amount of data equates to that 
of 30 conventional launches and will be processed by the latest computer technology. This 
new technology will provide more accurate and timely data for the various marine users. 
The vessel sailed from Georgetown, P.E.I. in December, 1985 and was completed along- 
side BIO. The CSS FCG Smith was accepted on February 7, 1986 and will commence survey 
operations in May, 1986. 


In addition, CSS Hudson, CSS Baffin, CSS Dawson and CSS Maxwell have all undergone 
refits during the winter. CSS Baffin will be fitted with bridge controls which will improve her 
oceanographic capability. The others received major maintenance work to both their exteriors 
and their interiors. 


The primary responsibility of this Division is to ensure the dissemination of new information 
about marine hazards or aids to navigation changes through the distribution of Notices to 
Shipping/Mariners and the availability of updated existing charts. The secondary responsi- 
bility is the production of new charts in the bilingual/contour/newly-schemed format designed 
to meet changing maritime needs and government policies. 


During the 1985/86 fiscal year 7 new charts were produced in-house. Also a commemora- 
tive chart marking the 75th Anniversary of the Naval Service in Canada was produced in 
cooperation with DND. 


The availability of external funding has allowed for the contracting out of twelve new charts 
to private industry. 


Kenting Earth Sciences successfully completed Phase I of their contract with the publication 
of 4 new charts in Lancaster Sound using conventional methods. Phase II, which calls for 
these charts to be digitized and plot tapes produced compatible with CHS NTX format, has 
encountered some difficulties, and will not be completed this year. Tapes for all projects have 
been received but do not meet the total requirement. 


A contract was awarded to Terra Surveys to produce 5 new digital charts in Viscount Melville 
Sound and Jones Sound and 3 new digital charts in the area of St. Pierre Bank. This con- 
tract is proceeding slightly behind schedule but, hopefully, all new charts will be printed prior 
to the 1986 Arctic navigational season. 


Five standard new editions were produced in-house and 5 new edition compilations were 
completed and forwarded to Headquarters for drafting. Under contract to Atlantic Air Surveys 
22 Loran C and 7 Decca new editions have been produced and released or are at press. 


In addition to the above, some 10 OOO items have been reviewed, such as CHS field sheets, 
DPW plans, etc., resulting in approximately 100 Notices to Mariners and 8 chart correction 
patches. 


The Kongsberg GT5000 optical plotting system became operational and has been used for 
producing Loran C lattices, as well as high quality plots for new chart production. 


A CARIS system has been installed in the Computer Assisted Cartography Unit: it provides 
added capabilities to the existing hardware and will reduce the total turn around time in chart 
production as enhanced software becomes available. 


The Cartographic Research Unit conducts studies, investigations and comparisons of differ- 
ent approaches in cartographic design for nautical charts. This unit hosted a seminar on 
“Coastal Zone Mapping in Canada”. The seminar was attended by 26 delegates from 
6 provinces and examined various state-of-the-art projects and discussed the actual situation 


35 


Staff Training 
and Development 


Plans for 1986/87 


TIDAL SECTION 


36 


of Coastal Zone Mapping in Canada. It also coordinated the technical program for the Cana- 
dian Cartographic Association’s 10th Annual Conference which was held in Fredericton, N.B. 


To keep abreast of changing instrumentation and techniques, the following training/develop- 
ment was provided: 1 staff on University Training program; 3 on middle management/supervi- 
sor course; 2 on Cartography II, 2 on Senior Cartographers’ Seminar, plus several in-house 
exchanges in work assignments and short courses. 


Fifteen new charts are scheduled for production, twelve by in-house resources and three 
by private contract. In addition, five new editions are scheduled for in-house production and 
seven Loran-C by private contract. 


The work of the Tidal Section during 1985/86 fell into three categories: support for CHS 
activities, operation and maintenance of the Permanent Tide Gauge Network and special 
projects and support for outside activities. 


Support for CHS activities can be subdivided into four areas: 


1) Tide Tables — about 25 amendments were submitted for the 1987 tables. 

2) Sailing Directions — 12 current atlas-type chartlets for the Hudson Strait/Ungava Bay 
area were submitted for the next edition of the Labrador and Hudson Bay Sailing Directions. 

3) Field Surveys — ongoing support was provided for all field projects including the calibra- 
tion of 31 portable hydrographic gauges. A tidal survey of the Passamaquoddy Bay area 
was carried out in the spring prior to the hydrographic survey. A higher level of support 
than normal has continued throughout the survey because of the difficult tidal problems 
in the area. 

4) Cartography — 145 charting action requests involving about 650 field sheets were 
processed. 


The Permanent Tide Gauge Network continued to operate satisfactorily during the year with 
two major exceptions. The Nain gauge froze again last winter due to lack of electrical power 
for heating and could not be made operational until June. Power was restored in November. 
The Lark Harbour gauge was blown over and destroyed during a late winter storm. It was 
rebuilt during the summer. Late last year we commenced using the Tidal acquisition and 
Telemetry System (TATS) Units as the primary source of data and the analogue records 
as back up. Not only has there been a noticeable improvement in the quality and quantity 
of data obtained but the amount of office time required to check the data has decreased. 
Twelve TATS units are now in operation, including new units installed at Lower Escuminac, 
Lark Harbour and Port aux Basques. In total, 218 person days were spent in the field in 
support of the Permanent Tide Gauge Network. 


The Miramichi area continued to receive more attention during the past year. Following two 
contracts last year to obtain data and determine the most accurate technique for obtaining 
tidal reduction, a third contract was awarded in the spring to place 8 tide staffs and two gauges 
between Portage I. and Newcastle. A market survey of tidal instrumentation was also carried 
out as part of the contract. All of this work was done for Public Works Canada using funding 
from/D:Om 


A major tidal and current survey was carried out in the Arctic using OERD and NOGAP 
funds. In early March, 1985 thirty tide gauges and five current meters were deployed between 
Frobisher Bay and Alert and extending west to Resolute Bay, N.W.T. The recovery pro- 
gram was carried out in early May with very good success. The results of this survey were 
published as a Canadian Contractor Report of Hydrography and Ocean Sciences No. 25, 
entitled “Propagation Measurements in Baffin Bay, Lancaster Sound and Nares Strait.” 


The OERD funded study involving a detailed tidal and current meter program of Hudson 
Bay and Ungava Bay as a basis for assessing tidal power potential was concluded. A Cana- 
dian Contractor Report of Hydrography and Ocean Sciences No. 13, entitled “Numerical 
Modelling of Tides in Hudson Strait and Ungava Bay” was published during the summer. 


The Section continued to provide support to O.S.S. and other programs during the year, 
including the calibration and maintenance of 52 submersible tide gauges. 


The Tidal Section will continue within the three main categories listed above. No major tidal 
and current surveys are planned. However, a small OERD funded development project is 
planned that will result in an Arctic Barometer that can be used in the Arctic year-round 
in cooperation with submersible tide gauges. This could provide a relatively inexpensive alter- 
native to collecting long-term data in remote areas. 


H. Boudreau has tansformed BIONAV from the obsolete HP1000 series computer and RTEA 
operating system to our new HPA600 series computer with RTEB operating system, thus 
giving it the 5-year new lease of life required until NAVSTAR is fully deployed. 


Using last year’s sea and shoreline calibration plus more shore data collected in 1985 we 
are adjusting the three minute grid of computed Loran phase lags to observed values by 
hand, on a chart by chart basis, to produce a lattice accurate to about 2 mm on 1:60 000 
scale charts. Lattices for 28 charts were produced this year. 


Nortech Surveys Inc., with the University of New Brunswick as a sub-contractor, are work- 
ing on a three-part Navstar Study to: 


1) Using data already collected, develop and test a general position computation algorithm 
embracing; all in sight versus best four satellites, phase measurements integrated with 
pseudo range; use of known height; use of atomic clock, and also to develop an error 
estimation method for all these cases. 

2) Develop an accuracy prediction routine for the eventual 18 satellite configuration, and 
demonstrate it for the coverage gaps at 58°N lat. 

3) Review communication techniques for differential GPS broadcasting. 


This is intended as a tool to investigate the type of database and Notice to Mariners system 
demanded by the E.C. The Testbed developed under contract by Universal Systems Ltd., 
successfully merged ship’s position, chart data and radar in its first sea trial in Halifax Harbour 
in October. 


In 1986 H. Boudreau will take the new system to sea for operational use and fine tuning. 
This work will continue in 1986, with another 16 charts due to be latticed. 


1986 investigations on improving accuracy and reliability will include: tracking Navstar car- 
rier phase; the effect of launches and ship dynamics; multipath and other antenna effects; 
refraction errors; and tests of helicopter operation and differential GPS communications links. 


There will be a second sea test in April 1986, followed by investigations of the type of data 
base required for an uncluttered display at various scales and of showing tide-adjusted depth, 
updates, etc. 
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Electronic Chart Testbed display in Halifax Harbour at 1:10 000. Note the smooth track- 
ing by NAVSTAR GPS, which plots the ship (and hence the radar) about 30 metres 
east in relation to the coastline on this North American datum chart. The datum shift 
is about to be removed using the “positioner offset.” The ships guard circle is set to 
0.5 cables (100 m) and the parallel index bars show course made good, which at pres- 
ent coincides with small ship’s-head pointer on the centre line. (NOTE: On the colour 
video, the light blue shoal water is clearly distinguished from the light olive land; this 
disappears in black and white reproduction.) 


Further evaluation trials with the prototype DOLPHIN (Deep Ocean Logging Profiler Hydro- 
graphic Instrumentation and Navigation) continued throughout the year. In October and 
November, trials from CSS Baffin were conducted on a tow fish to evaluate the feasibility 
of developing a catcher/refueler system. The second trial consisted of refinements of com- 
puter software and survey techniques for production survey work. The tests demonstrated 
that the vehicle can run pre-determined survey lines under computer control while produc- 
ing real time ‘track plots. Three DOLPHINS are scheduled for delivery in May 1986. 


During the fall of 1985 four commercial data loggers and navigating systems were evaluated 
and the results showed that they were unable to meet all hydrographic requirements. Con- 
sequently, a new specification for the HYNAV replacement has been drafted and circulated 
to all regions for review. It is hoped that all regions can reach an agreement on a common 
set of requirements for the next generation of data loggers and navigation systems. Further 
evaluations will be conducted this fall, with acquisition planned in time for implementation 
during the 1987 field season. 


After extensive trials aboard CSS Baffin of the Dec Micro Vax II and the HP 500 systems, 
the Micro Vax II was selected as the next generation shipboard computer for the BIO fleet. 
New computers and software will be phased in over the next few years. The design and 
coding of a new data processing package will be a high priority during the next year. 


The new sweep vessel the CSS FCG Smith was accepted by the Department of Fisheries 
and Oceans on February 7, 1986. The vessel arrived at BIO in December for completion 
alongside. The boom mechanism for the deployment of 30 transducers is currently being 
fitted together with the Micro Vax II computer and the Navitronics sweep package. It is anti- 
cipated that the vessel will be ready for production surveys in May. 


This project is to develop ARCS (Autonomous Remotely Controlled Submersible) in order 
to carry out surveys under permanent Arctic ice-covered waters. ARCS underwent a series 
of successful trials in Indian Arm, B.C. during March, 1986. The vehicle carried out a num- 
ber of simulated hydrographic missions autonomously. Both depth and position data were 
logged on magnetic tape recorder and subsequent playback and analysis yielded bathymetric 
and track plots. The obstacle avoidance system demonstrated that the vehicle was capable 
of avoiding hazards lying in its path. With the current government restraint program, the 
future of this program is uncertain. 


There are several major projects for development, namely: 

— Since the HP 1000 computers have been replaced with Micro Vax II on the ships the 
data processing package must be redesigned and coded. 

— Three DOLPHINS will be delivered in May 1986 and these vehicles will be equipped 
with positioning and echo sounders for a production survey in the fall. 

— The new sweep vessel CSS FCG Smith will be brought into production status during the 
year. 

— Work will continue on the evaluation of data loggers and navigation systems to replace 
the HYNAV systems. Procurement will commence so that the new loggers will be avail- 
able for the 1987 field season. 

— The ARCS vehicle had a successful trial in March, 1986 but is currently on hold due to 
funding restraints. 


As in past years, the ongoing tasks such as the annual workplans, Long Term Operational 
Plans (LTOP), activity reports and R&D reports were coordinated for the region; survey 
requests were reviewed and actioned; incoming survey data was reviewed for Notice to 
Mariners action; chart formats and schemes were reviewed and revised as required; displays 
for boat shows were arranged and appropriate meetings attended to keep a good rapport 
with the chart users. 


In the Hydrographic Data Centre and the Chart/Map Library, ongoing support was provided 
to Field Surveys, Chart Production, other divisions and government agencies within the Insti- 
tute, Universities, DPW, DOT and the private sector. Over the past year excellent progress 
was made in computerizing the documents with approximately 50% of the field sheets being 
placed in the Hydrographic Data Bank. This was made possible through a proposal which 
received approval under Section 38 of the Unemployment Insurance Account. 


In the Field Data Quality Control Unit, the normal number of field sheets, 100, were reviewed 
for both accuracy and adherence to Survey Standing Orders. 


In Sailing Directions, the 10th Edition for Nova Scotia (SE Coast) and Bay of Fundy was 
published in May. Preparatory work commenced on the next edition for Newfoundland (to 
be published in September, 1986), and the Small Craft Guide for the Saint John River 
(January, 1987). Two field trips were made to Newfoundland to update information, and 
another trip, for the purpose of obtaining new photographs, was made to the Saint John 
River in October. 
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During 1986/87, staff will continue the processing of computer cataloging data in the Hydro- 
graphic Data Centre. The 4th edition of the Saint John River Small Craft Guide and the 
8th edition of the Sailing Directions for Newfoundland will be published this fiscal year. 


— Bob Pietrzak completed the Management Orientation Training for Supervisors. 
— Kirk MacDonald commenced the Hydrography | course. 


Mr. Francis Charles, Head of the Hydrographic Unit, Republic of Trinidad and Tobago was 
with the Canadian Hydrographic Service from June 17 to July 28. Mr. Charles was on a 
United Nations Training Fellowship and toured all CHS divisions at BIO, received field train- 
ing on the sweep system aboard CSL Tudlik and gained valuable experience on both inshore 
and offshore surveys aboard CSS Maxwell and CSS Baffin. 


Mr. Stu Dunbrack was selected as the Hydrographer-in-Charge for the demonstration sur- 
vey off Kingston Harbour, Jamaica. The purpose was to provide hydrographic training to 
the Jamaicans and to demonstrate to their government that there is some hydrographic sur- 
veying competence in Jamaica, so that funding may be obtained to establish a small hydro- 
graphic office. This project was sponsored jointly by the Canadian Institute of Surveying (CIS) 
and the Canadian International Development Agency (CIDA). Mr. Dunbrack spent approx- 
imately two and a half months at Kingston and found the challenge very interesting. 


This was a cooperative project involving the CHS and the U.S. National Ocean Service (NOS) 
to produce four charts. It was agreed that CHS would conduct the surveys and NOS would 
compile and draft the new charts. In addition, NOS provided Lt. George Leigh for a period 
of two and one-half months to assist with the survey and act as the liaison officer between 
the two agencies. 


The International Advisory Board on Standards of Competence for Hydrographic Surveyors 
held its annual meeting at the Bedford Institute of Oceanography in April, 1985. The stand- 
ards were established jointly by the International Federation of Surveyors (FIG) and the Inter- 
national Hydrographic Organization (IHO) in 1977 and are aimed at worldwide competency 
in hydrographic surveying in order to teach hydrography in the developing countries. The 
board is comprised of eight hydrographers from France, the Netherlands, Brazil, Japan, Korea, 
the United Kingdom, India and Canada. The meeting was of great interest to Canada because, 
of the four courses reviewed, two were from Canadian institutions — one from U.N.B. and 
the other from the Training Section of the CHS. 


In April, 1985 the 1st Biennial Hydrographic Conference (the first conference to be held 
in the second century of the Canadian Hydrographic Service) was held in Halifax, 
Nova Scotia. This conference was well attended with 430 delegates/exhibitors from 18 coun- 
tries including representatives from Japan, Australia and Indonesia. 


During the three day period, twenty papers were presented on topics such as airborne lasers, 
electronic charts, advances in tidal measurements and evaluation of positioning systems. 


Mr. A.J. Kerr, Regional Director of Hydrography, gave lectures on the development of the 
electronic chart in Japan and Singapore. In addition, under a Canadian International Develop- 
ment Agency (CIDA) funded program a series of lectures were given at Kuala Lumpur in 
Malaysia on Maritime Boundary Delimitation. 


Mr. Ken Hoi Chin, Chief Cartographer of the Directorate of National Mapping (DNM), Malay- 
sia, spent six weeks in Canada on familiarization and training in Delimitation of Maritime 
Boundaries. This training was made possible under an agreement between the Canadian 
Institute of Surveying (CIS), the Canadian International Development Agency (CIDA) and 
the Directorate of National Mapping (DNM) of Malaysia. 


This program was vigorous and was comprised of: 


1) attending a “Boundary Making Course” sponsored by Dalhousie University. 

2) a Fact-Finding Tour of BIO. 

3) a visit to Universal Systems Limited in Fredericton, N.B. to see the latest developments 
in the Computer Assisted Resource Information System (CARIS). 

4) a visit to the Land Registration Information System (LRIS) in Summerside P.E.I. to view 
CARIS as a mapping and information system. 

5) a visit to Erindale Campus/University of Toronto and CHS Headquarters Ottawa, Ontario. 


Mr. Luo Xian, an engineer from the Institute of Ocean Technology, Tianjin, People’s Republic 
of China, is working with the Navigation Group at B.I.O. for two years in order to gain familiar- 
ity with producing accurate Loran lattices and with the new Navstar GPS Satellite System. 
China is setting up a permanent Loran chain for the South China Sea, therefore Mr. Luo 
is developing an improved Loran land-path connection program for this project. The results 
of his work will be beneficial to both China and Canada. 


China Loran-C 
Training Project 
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Natural Resource Map: Bathymetry/Bathymétrie Pacific 
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PROGRAMME DE LEVES HYDROGRAPHIQUES 


Zone de Léves (1985) 
PROGRAMME DE LEVES HYDROGRAPHIQUES os 
BB Zone ve Léves (1985) 3 DETROIT OE ARNOTT 


6 . RIVIERE ST. MARYS 


7 
2. CHENAL NORD 
ORYDEN 
3. FLEUVE SAINT-LAURENT 
4. PORTS DES LACS ONTARIO cT ERIE 
5. 
6. 


. ETALONNGES DU SYSTE/AE LORAN-C 
. WABIGOON ET DINORWIC 


THUNDER BAY 


SUPERIEUR 


PROGRAMME DE LEVES REVISION (1985) 
O Zone de Revision 


1. FLEUVE NIAGARA 

3. VOIE D’'EAU RIDEAU 
4 ROCKPORT 

5. GANANOQUE 
6 
4 
8 


PORT DE WHEATLEY 
SARNIA 
PORT ELGIN 
9 GODERICH 
710. ORILLIA 
11. MIDLAND 
12. NORTH BAY 
13. BAIE GEORGIENNE 
14. MINNICOGNASHENE 
15. PARRY SOUND 
16-17, MEAFORD 
18. PORT ELGIN 
19. OWEN SOUND 
20. SARNIA 


ONTARIO 


BURLINGTON 


Programmes de levés hydrographiques dans la région du Centre en 1985 
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Foreword 


This report describes the activities of the Canadian Hydrographic Service (CHS) during fiscal 
year 1986/87 and outlines the plans of the Service for 1987/88. 


The chart production program again made steady progress. A record total of 42 New Charts, 
125 New Editions and 46 Reprints were produced. The first international (INT) chart at large 
scale, Bedford Basin, was among those published. This chart is also our first large-scale chart on 
the NAD ’83 horizontal datum of reference. 


On the field survey side, a significant highlight was the commissioning of Scotia-Fundy 
Region’s new sweep vessel, CSS FCG Smith. This new vessel was deployed on much need- 
ed surveys in port areas where silting is a problem. CSS John P. Tully, the Pacific Region 
vessel commissioned in 1985, continued surveys off the Tuktoyaktuk Peninsula in the Beaufort 
Sea while during the winter months hydrographic staff from Central and Arctic Region assigned 
to the Polar Continental Shelf Project undertook bathymetric and geophysical surveys in 
Committee Bay, south of the Gulf of Boothia. On the MacKenzie River, a contract survey, 
funded through NOGAP (Northern Oil and Gas Action Program) was carried out between 
Great Slave Lake and Morrissey Creek. 


Tide and Current activities in 1986/87 included extensive tide and current surveys in the 
eastern Arctic during February, March and April and in Jacques Cartier Passage from May 
to October. In addition, a multiyear tide and current survey of the Dixon Entrance and Hecate 
Strait was completed on the Pacific Coast. 


In the field of research and development, the LARSEN 500 laser bathymetry technology 
was deployed in critical areas of the western Arctic and the electromagnetic Through-Ice- 
Bathymetry System (TIBS) enjoyed a considerable measure of success in preliminary trials. 
Another highlight in research and development was DOLPHIN. Test cruises from CSS Baffin 
showed that this semi-submersible has excellent potential for offshore work, both in the 
collection of bathymetric and geophysical data. 


During the coming year, the CHS survey and charting program will, as in previous years, 
be highly diversified with projects taking place on all coasts and in our inland waterways. 
In research and development, emphasis will be placed on carrying out a mission oriented 
program aimed at accelerating survey projects and the production of nautical charts. 


The new district office in Newfoundland will be placed high on our list of priorities to ensure 
its viability and to maintain and foster an active liaison with the maritime community. Also 
in the coming year, CHS, as part of the Science Sector of the Department, shall continue 
the effort to maintain high visibility in the Department's scientific endeavours. 


S.B. MacPhee 
Dominion Hydrographer 
Canadian Hydrographic Service 
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CHS 


Headquarters 


The 1987 Tide and Current Tables were released in September, 1986. Published in 6 volumes 
covering the Atlantic, Arctic and Pacific Coasts and the St. Lawrence River, these tables 
continued to be the largest selling hydrographic product. Volume 5, Juan de Fuca Strait and 
Strait of Georgia, was the single most popular volume. Also released in 1986 were two 
historical water level publications, the 1984 “Tidal Highs and Lows” and the 1984 “Monthly 
and Yearly Mean Water Levels.” Bench mark book amendments were also published for 7 


volumes. All publications were prepared with the co-operation of the Marine Environmental 
Data Services Branch (MEDS). 


A meeting of tidal personnel from the regions and headquarters took place at the Bedford 
Institute of Oceanography, Nov. 5 and 6, 1986 to discuss various subjects of national interest. 
A subsequent meeting took place during the Hydrographic Conference in Burlington, Ontario 
in February, 1987 to discuss tidal data management procedures. 


Normal daily activities included the supply of data and advice in response to numerous requests 
from both government and public clients. The operation of the IHO Tidal Constituent Data 
Bank continued to be carried out jointly by CHS and MEDS. A Macintosh personal computer 
was acquired by the section and used extensively to manage various data sources and requests 
for these data. 


Under a new Reference, the International Joint Cornmission established a Great Lakes Water 
Levels Task Force to examine and report on methods of alleviating the effects of high water 
levels. The Chief, Tides, Currents and Water Levels, represented the Department on this 
and other international and interdepartmental committees. 


Organizational and personnel changes in the Department resulted in the assignment of a 
number of exceptional tasks to the Chief, Tides, Currents and Water Levels, and to the Tidal 
Section. These included a review of CHS publishing and distribution policies and procedures 
and the formulation of proposals to modify these procedures, special studies related to the 
Department's science and technology plans and policies, and the co-ordination of the CHS 
Energy Research and Development projects. 


In the area of training and development the Section hosted a surveyor from Malaysia, Tan 
Seng Huat, for 2 weeks and co-ordinated his visits to 3 regional offices. The Chief of the 
Section lectured the Carto 1 class on tides, water levels and vertical control and on the 
incorporation of related data into charts. 


On September 5, 1986, Geodetic Survey of Canada, DEMR, provided CHS with the near- 
final coordinates of the primary stations south of latitude 60 N. in the North American Datum 
1983 (NAD 83) system. The provision of horizontal datum transformation values for charts 
from NAD 27 to NAD 83 has been going on since then on an ‘as needed’ basis. By March 
1987, the transformation data for some 275 charts have been prepared. 


Horizontal control networks are being assembled into larger blocks for adjustment on the 
NAD 83. To date, no adjustment has yet been done on the new datum because the primary 
control points are not finalized and adjustments must be coordinated with other survey 
agencies. The adjustment programs in use are: GALS, which is suitable for small networks; 
GANET which is suitable for large nets; and GHOST which is also suitable for large nets 
as well as being written for the VAX computer. Pacific and Central Regions have experimented 
in the computer data transmission of survey adjustment files. 


The updating of the National Geodetic Data Bank (NGDB) and Lites files continued on a 
routine basis. 
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The 1986 LORAN-C calibration surveys in the North Channel of Lake Huron and the Gulf 
of St. Lawrence have been analyzed. Lattices have been prepared for Scotia-Fundy and 
Central and Arctic Regions. Scotia-Fundy has been doing its own lattices, using its own 
algorithms, and using the Headquarters produced lattices as a check. A meeting with Defense 
Mapping Agency, National Ocean Survice and CHS was held to resolve latticing differences. 


The Section provided an expert witness at four fishing prosecution trials and performed other 
works peripheral to its main duties. 


The focus of this unit moved from the publication of bathymetric maps to data base 
development. A pilot project was undertaken to develop field sheet validation and digitizing 
procedures and effort was expended developing a computer contouring routine for bathymetric 
data. 


During the year, map production continued at a reduced pace with emphasis being placed 
on bringing maps to Open File. Four NESS maps and three NRMs were completed; Map 
850 (Eastern Canada) was published and Map 800 (Oceans Adjacent to Canada) was 
reconstructed using a digital mapping system. 


Bathymetric information — in the form of reproduction material — was supplied to the 
Geological Survey of Canada to support their production of NESS maps showing other 
parameters. A catalogue for Geoscience Publications is in progress as well as several NESS 
maps that are needed to support the reconstruction of maps 801 and 802. 


In 1987/88 it is planned to concentrate on data base creation rather than publishing maps. 
The validation pilot project will continue as will the investigation of contouring routines and 
the feasibility of creating and maintaining a digital data base of bathymetric geoscience data. 


In 1986/87, all nationally approved chart schemes and chart formats were transferred to 
Marine Cartography for possible revisions. Planning is still responsible for scheming or reviewing 
chart schemes of those areas where approved chart schemes do not exist. 


Regional and Headquarters requirements for aerial photography, topographic maps and topo- 
graphic plots in support of survey and chart production programs were actioned. Liaison 
was maintained with the Department of Energy, Mines and Resources in the assessment of 
horizontal control requirements in the Vancouver and Queen Charlotte Islands and with the 
Canadian Coast Guard, Department of Transport in support of the Arctic Hydrographic 
Program. A special chart scheme was prepared for the Department of National Defence. 


The Unit was also involved in the preparation of a long-term development plan of Indonesia’s 
Marine and Coastal Sector through the Canadian International Development Agency (CIDA). 


In 1987/88 it is planned to coordinate requirements for aerial photography, topographic plots 
and shiptime on Coast Guard vessels and to complete preparations for the 13th Quinquennial 
International Hydrographic Conference in Monaco in May 1987. 


The survey standing orders (SSO’s) revised and issued during the period amounted to ten. 
The SSO’s have been grouped under 11 general headings and each group has varying 
numbers of SSO’s under it, each concerned with a subject associated with the general heading. 
Under Revisory and Special Surveys, two SSO’s were issued and under Miscellaneous Survey 
Requirements eight SSO’s were revised and issued. An Index of the SSO’s was also updated 
and distributed in January 1987. 


As a result of these SSO’s being issued, nine previous SSO’s were cancelled. 
Several casualties reported in the Marine Casualty Investigation Daily Reports were examined. 


A few Casualty Reports were also investigated and surveys and charting action, when required, 
was initiated. 


Further investigations and analyses of two litigation cases, involving the CHS charts of the 
Miramichi and Thunder Bay, were conducted, including participation in an Examination for 
Discovery held in Toronto. 


The 1986 Cartography-I course and the field portion of the Hydrography-I course were 
completed early in the year. The Cartography-II course took place in the fall of 1986. From 
January to May of 1987 the Hydrography-! course was given to six students, including two 
hydrographers and three ship’s officers from BIO and a survey instructor from BCIT. The 
1987 Cartography-!I course, which included students from across Canada and three from 
the Malaysian Navy, was the first of the revised Cartography courses. Cartography-lI, scheduled 
for the fall of 1987, will also be an updated version. Cooperative action continued between 
the Training Unit and Quebec Region in the preparation of French language courses and 
videos, and with all Regions for the practical portions of training. 


The Headquarters Training section continued to provide assistance to many sectors, both 
within and outside CHS. This included support to a CIDA sponsored course on hydrography 
in Malaysia given by McElhanney Ltd. staff who were provided with training material. The 
biennial three-day hydrographic seminar was held for students at the Nova Scotia College 
of Geographic Sciences and an 18- hour video for candidates preparing to write the “Acts 
and Regulations” examination in the Canada Lands Survey schedule was produced. 


In 1987/88 the Training section intends to continue its efforts to enhance the professional 
stature of hydrographic personnel by keeping training in step with the requirements of Canada 
Lands Surveyors and other organizations with which CHS is involved. Other 1987/88 plans 
include a Hydrography-II course and a Cartography Seminar for senior staff. 


The group worked on projects involved with GPS, Remote Sensing, the Electronic Chart 
and Machine Contouring. 


Studies continued into methods for improving the quality and reliability of positioning when 
using GPS. Current work focusses on defining optimum ways of using the carrier-phase data 
to aid the pseudo-range estimation process. In remote sensing, the group finished a project 
which combined the use of airborne navigation, video imagery and optical disks in a Shoreline 
Mapping System for verifying and enhancing shoreline data. The PC-based system utilizes 
digital frame-grabber and image processing techniques to extract shoreline and point 
information. A prototype chart was developed of the approaches to Cambridge Bay which 
used many of the colour-banding techniques used in LARSEN field surveys. This marked 
the first usage of airborne lidar soundings on a nautical chart. 


The group also investigated the issues involved with the updating and distribution of Electronic 
Chart data. A study reviewed the various possibilities from phone line to private satellite 
network to link together the regional offices of CHS and the several hundred chart dealers. 
A Unsolicited Proposal from the IDC Corp. of Ottawa was supported and several experiments 
performed transmitting data via ANIK satellite. This is a continuing project. A “Print On 
Demand)” facility was developed under the same contract. This system uses an electrostatic 
plotter to draw full colour navigation charts. The device is connected to a satellite earth station 
and receives data from a remote facility. This project is continuing and is run in conjunction 
with the Cartographic Development group. 


Work continued on a small project concerning the use of Kriging algorithms for bathymetric 
contouring. A Machine Contouring Working Group was formed to discuss CHS development 
policy in this area. 


Papers on the section’s work were presented at a number of conferences across North America. 


Training 


Development 


Hydrography I Course, 1986. 


Cartography | Genie. 1986. | 


In 1986/87, New Editions of the Chart Catalogues No. 1 and No. 3 were produced; notes, 
dealers and chart listings were prepared on a Macintosh 512 in order to facilitate the updating 
of future editions. The shoreline of the Chart Catalogues was digitized in anticipation of a 
completely automated production for next year’s editions and the production of the 5-year 
programs. 


Of the four international New Charts of Halifax Harbour, Chart 4201 was printed and released: 
Charts 4202 and 4203 have reached the final colour proof stage and, barring any unforeseen 
problems, should go to press in the early months of the new year. Chart 4204 has reached 
the compilation check stage and should be printed and released in the upcoming year. 


A new chart of Baker Lake (5626) was printed and released. New Chart 6285 (Winnipeg 
River) is at the editing stage after being digitized by a German student on a 3-month working 
assignment in headquarters. Chart No. 1 negatives were prepared for a reprinting. New Chart 
7005 of the Canadian Arctic has been digitized and is at the editing stage. Chart 10590 was 
printed as a special project, with the chart number revised to 4490. 


Two Joint Operations Graphics (JOG) charts were completed in order to provide bathymetry 
of outlying areas to the Department of National Defence. Special projects completed included 
the production of report covers and slide presentations. A total of 430 drawings were generated 
on the Kongsberg plotter representing some 742 hours of plotting time. 


The 5-Year Plan for New Charts and New Editions were completed as well as M270-Status 
of Surveys. Half-tone photos as well as wind speed graphics for the Great Lakes Sailing 
Directions Vol. 1 were produced. Work continued on acquiring a complete set of security 
negatives as 168 charts comprising close to 300 negatives were ordered, checked and stored. 
The French language MAREP manual was prepared, complete with photos and sketches. 


The Reprographics and Typesetting Unit continued to provide service to HQ and Regions. 
They have also been charged with the added responsibility of reviewing all press-ready 
negatives for scratches, labelling, colours, screens, angle of screens, etc. both from HQ and 
Regional offices. 


The Bilingual Specialist provided textual information in both official languages as well as 
reviewing colour proofs for textural content and presentation. He also participated in the 
English version of the Carto-2 course. 


During 1986/87, Quality Control officers at Headquarters reviewed 221 colour proofs of 
nautical charts and related publications produced at Headquarters and regional offices. In 
addition, 42 projects including charts and catalogues were given detailed checks at various 
stages of production. 


A total of 339 printings were released by CHS during this period. Included were 51 New Charts, 
170 New Edition Charts and 44 Chart Reprints. Also included in these printings were Chart 
Catalogues, Small-Craft Guide chart indexes, Geoscience Maps and Small-Harbour Chartlets. 


Production Monitoring worked closely with the DEMR Printing Centre to improve turnaround 
times for printing. While service improved turnaround times remained a problem, as DEMR 
was hit with staff cutbacks. DEMR is attempting to alleviate the problem by contracting out 
some map and chart printings. 


A project to extract the limits of all charts and formats and inputting this information into 
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CHAINS is ongoing. When completed, this will facilitate the convenient production of chart 
limit overlaps for chart schemes as well as chart indexes and catalogues. 


The feasibility of having current stock inventory and sales information automatically inputted 
into CHAINS was explored by the Chart Distribution Section. Having such data readily 
accessible is a necessity if definitive chart production deadlines are going to be set, unnecessary 
printings avoided and chart stock inventories maintained at a sufficient level. The 
recommendations from this study will be available in the Spring of 1987. 


Explanatory and cautionary chart notes have been entered into the English-French Translation 
Data Base System; once editing is complete, they will be available for use by regional 
production units. 


A tentative INT Chart Scheme for Canada/U.S. Boundary Waters was completed and is 
being circulated through regional offices for comment and approval. INT numbers should 
be available for use on CHS charts by the end of 1987. 


The IHO Chart Specification Review Committee, consisting of Jim Bruce, Ron Haas, Terry 
Tremblay and Dick Cashen pushed ahead with the IHO/CHS Chart Specifications. Section 
200 (Formats, positions, compasses), Section 300 (Topography) and Section 400 
(Hydrography and Navigational Aids) will be ready for distribution by June of 1987. 


As a part of the formulation of CHS Chart Specifications, the Committee rewrote Chart 
Standing Order 86-23 (General Specifications for Depth Data — New Charts) 86-16 (Chart 
Titles) and produced a new C.S.O. dealing with Graphic (Linear/Bar) Scales. 


The Quality Control Unit was also involved with the Data Base Team with respect to the 
validation of field sheets and plans for the North Channel Project in Lake Huron. 


In 1986/87, the Nomenclature Section compiled names for 31 New Charts, including 8 Small 
Harbour Charts, 3 NESS maps, and 2 Small-Craft Charts, and revised the names for 26 
New Editions of Charts. 


The Field Names Sheet for the area of Lake St. Lawrence (East Portion) was investigated 
and the new information submitted to the Ontario Geographic Names Board for approval. 


A meeting of the Advisory Committee on names for Undersea and Maritime Features was 
held on February 11, 1987. The Nares Strait seafloor received several new names in addition 
to other areas in the Arctic offshore. 


At the same meeting, the definitions for the terms “Marginal Trough”, “Trough”, and “Valley” 
were clarified to make it easier when identifying one form from another. 


During the fiscal period 1986/87 1200 Notices to Mariners were promulgated in the weekly 
editions of Notices to Mariners: one third of these Notices originated within the Canadian 
Hydrographic Service. A total of 1250 chart correction tracings affecting 1005 charts were 
prepared. In the weekly Notices to Mariners 50 individual chart amendment patches were 
promulgated. Twenty-two sets of Notices to Mariners correction tracings were distributed to 
dealers and correction agencies throughout Canada and abroad. 


During the year 200 releases were initiated by the Unit. These releases were related to 350 
new printings of charts and publications produced by the Canadian Hydrographic Service. 
The number of printings has been gradually on the increase in the past few years. Only 250 
requests for Notices to Mariners listings affecting Small Craft Charts were received. These 
requests have been declining from year to year and it would appear that the majority of users 
of Small-Craft Charts are now receiving the weekly Notices to Mariners. 


The buoy numbering program in Nova Scotia has now been completed. This only leaves 
the Western Region of the Canadian Coast Guard to complete the re-numbering of all 
Canadian Buoyage. 


The conversion of the buoyage symbology to the new system continued with the production 
at HQ of 30 New Editions. This conversion program is now more than 50% completed. 
The Unit again assisted the Regions by undertaking the drafting work for 9 new editions from 
compilations supplied by Scotia-Fundy and Central Arctic Regions. The Unit continued to 
review all aids to navigation information on all charts produced within CHS. In addition 80 
colour proofs were checked to ensure that they were up to date for the latest information 
published in Notices to Mariners. 


A total of 3 200 000 corrections were applied to 309 000 charts. To alleviate the hand 
correction load and to meet stock requirements, 27 reprints, 7 overprints and 25 individual 
“no date” patches were produced by the Reprint Section. 


The feasibility study on the possible automation of Notices to Mariners has continued with 
positive results with the use of the d Base III plus software package. A simulated production 
trial has proven that with the Canadian Coast Guard’s cooperation many benefits can be 
obtained from an automated system of this type for Notices to Mariners. 


A number of reports for the Notices to Mariners function can now be generated on the VAX. 
Further work on this project will continue into the next fiscal year in conjunction with the 
Canadian Coast Guard. 


The Unit, now responsible for the Negative Storage area has had 1200 items enter or leave 
the storage area and has shipped 50 packages of reproduction material to the Regions. 


For the advancement of computer-assisted cartography in the CHS, 1986/87 was an excellent 
year, with significant progress in several areas. The Cartograhic Development Division was 
involved in the following projects: 


Computer-Assisted Charting — CHS/CARIS (1) 

Electrostatic Plotting — Print On Demand (POD) 

Standards for Data Exchange — MACDIF and CEDD 

CHAINS Upgrade 

Duplicating Film Processing 

Electronic Charting 

Data Base Investigations 

Many other tasks including production support and training on the 
cartographic workstations. 
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The status of the work is described in a recent report (Evangelatos November 1986). The 
majority of effort was concerned with a major upgrade of the CARIS workstations. This was 
through a joint project between Universal Systems (USL) and CHS to provide improved 
capabilities for computer-assisted compilation. It was the most significant advance since the 
PDP 11 based systems were implemented a decade ago. Included are the flexible use of high 
resolution colour, capabilities for interactive compilation and an improved internal structure 
(NEWNTX) that facilitate interfacing to a data base management system (Evangelatos 
September 1986). Implementation of the new system into chart production started in January 


1987: 


Efforts to produce a full colour chart directly from a digital file also progressed and the quality 
of output from electrostatic plotters has exceeded expectations. The complete automated 
drafting of a chart from a digital file appears close to becoming a reality (Renaud 1986, Vachon 
1986). 


Cartographic 
Development 


Chart Distribution 
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SAILING 
DIRECTIONS 


Pressure to exchange digital hydrographic information is increasing and the need for exchange 
standards based upon modern computer communications technology is being recognized. 
Phase I of the MACDIF Project (IDON March 1987) has produced a proposed standard that 
is based upon international standards for digital communication and is receiving support, 
both nationally and internationally. It has the capability to exchange data from the survey 
level, through to the paper or electronic chart level. 


Not unexpectedly, progress in these areas creates new demands and for the next year some 
of the topics that Cartographic Development will focus upon are: 


Procedures for interactive compilation 
Fully automated drafting 

Use of CHS/CARIS for Hydrography 
Establishing a DBMS for Charting 


ee aes 


The Ottawa Distribution Centre distributed the following numbers of items in 1986: 


Standard Navigational Charts 170 358 
Small Craft Charts 50035 
Chart # 1 15 263 
Sailing Directions 4 267 
Small Craft Guides 5lOF 
Tide and Current Tables 208173 
DOT. (List of Lights, Radio Aids etc.) 91975 
Chart Catalogues 33°547 


The Distribution of Charts increased by 7% in 1986 while the Distribution of Publications 
decreased by 2% over the same period. 


There were 45 Authorized Chart Dealers appointed in 1986 and 24 Dealers were cancelled. 


The total distribution for Sailing Directions and Small Craft Guides in 1986 was 14 785 copies; 
the breakdown being as follows: Chart Distribution Ottawa 9 368, Chart Distribution Pacific 
Region 3 659, and Canadian Government Publishing Centre 1 758. 


A new Small Craft Guide is to be added to our inventory in 1987 with the publication of 
the Small Craft Guide, Lake Nipissing, First Edition. This new publication has been compiled 
by J.H. Weller in the Central Region. 


Copies of the corrections to Sailing Directions and Small Craft Guides promulgated in Section 
IV of the weekly editions of Notices to Mariners in 1986 are available for each volume. The 
lists for previous years, if applicable, are also available. Users of the publications may obtain 
such lists, without charge, from the Hydrographic Chart Distribution Office, 1675 Russell Road, 
PO. Box 8080, Ottawa, Ontario, KIG 3H6. 


Mr. S. Dee, Chief of Sailing Directions, will retire from the Public Service in 1987, on 
completion of 41 1/2 years combined service in the Royal Canadian Navy and the Canadian 


Hydrographic Service. 


During 1986/87, the following editions of Sailing Directions and Small Craft Guides were 
published: 


1) Sailing Directions, Arctic Canada, Volume III, Fourth Edition (Pacific Region); 
2) Sailing Directions, Great Lakes, Volume I, Tenth Edition (Headquarters): 


3) Sailing Directions, Newfoundland, Eighth Edition (Scotia-Fundy Region); 
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Small Craft Guide, Trent-Severn Waterway, Sixth Edition (Central and Arctic Region): 


Small Craft Guide, Rideau Waterway and Ottawa River, Second Edition (Central and 
Arctic Region); 


’ Instructions nautiques, Arctique canadien, volume III, quatriéme édition (Head- 


quarters): 

Instructions nautiques, Grands Lacs, volume I, dixiéme édition (Headquarters); 
Guide nautique, baie Georgienne, deuxiéme édition (Headquarters); 

Guide nautique, voie d'eau Trent-Severn, sixiéme édition (Headquarters); and 


Guide nautique, voie d'eau Rideau et riviére des Outaouais, deuxiéme édition (Head- 
quarters). 


In 1987/88, it is planned to publish the following: 


Sailing Directions, British Columbia, Volume I, Fourteenth Edition (Pacific Region); 
Sailing Directions, British Columbia, Volume II, Eleventh Edition (Pacific Region); 
Sailing Directions, Labrador and Hudson Bay, Sixth Edition (Headquarters); 
Small Craft Guide, Saint John River, Fourth Edition (Scotia-Fundy Region); 
Small Craft Guide, Lake Nipissing, First Edition (Central and Arctic Region); 
Small Craft Guide, Georgian Bay, Third Edition (Central and Arctic Region); 
Small Craft Guide, British Columbia, Volume I, Seventh Edition (Pacific Region); 
Instructions nautiques, Terre-Neuve, huitiéme édition (Headquarters); 

Instructions nautiques, Labrador et baie d’Hudson, sixiéme édition (Headquarters); 
Guide nautique, riviére Saint-Jean (N.-B.), quatriéme édition (Headquarters); 
Guide nautique, lac Nipissing, premiére édition (Headquarters); and 


Guide nautique, baie Georgienne, troisieme édition (Headquarters). 
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Scotia-Fundy Region 


The Canadian Hydrographic Service (Scotia~Fundy) is one of the major directorates of the 
Department of Fisheries and Oceans at the Bedford Institute of Oceanography, Dartmouth, 
Nag 


The region is responsible for an area covering Canada’s eastern seaboard from the rich fishing 
grounds of George’s Bank, south of Nova Scotia to the Central Canadian Arctic and including 
half of the Gulf of St. Lawrence and The Grand Banks of Newfoundland. This is the largest 
of the four CHS regions and maintains 430 of the 1050 nautical charts covering Canadian 
waters. 


This report summarizes the hydrographic activities of the two major divisions — Field Surveys 
and Chart Production — and that of four smaller units namely: Tidal, Navigation, Development 
and Data Management and Planning. Ships Division (BIO) reported to the Regional Director, 
Canadian Hydrographic Service until] March 31, 1987. This division is really a central service 
to other government agencies and departments, and only highlights relating to hydrographic 
programs have been included in this report. 


During the 1986 field season, major surveys were carried out by our three main survey vessels: 
CSS Baffin, CSS Maxwell and the newest member of our fleet, the CSS FCG Smith. The 
Eastern Arctic Survey was cancelled due to last minute DOT schedule changes but a number 
of minor surveys were carried out throughout the Atlantic provinces. The season was another 
successful year, with 39 000 kilometres of sounding profiles and 2700 shoal examinations. 


CSS Baffin departed for the Grand Manan area on 28 April to continue the work commenced 
there last year as part of the major cooperative project to survey and chart the U.S.-Canada 
boundary waters. By mid-season break on 18 July, over 90% of the work for charts 4112 
and 4113, except for Cobscook Bay, was completed. 


After the mid-season break, CSS Baffin departed for the Arctic and enroute, completed 
outstanding work in the Strait of Belle Isle area to allow production of new chart 5030, 
completed a reconnaissance survey of Ryan’s Bay and Eclipse Inlet and approaches and 
examined the area surrounding Alexander Shoal, approximately 10 km north of Cape White 
Handkerchief, Labrador Coast. This reported shoal of less than 2 metres depth proved to 
be nonexistent. The reconnaissance survey was carried out to determine the feasibility of 
establishing a route for cruise ships on the Labrador coast. 


CSS Baffin was prevented by heavy ice from surveying the first priority area, the corridor 
from Jones Sound to King Christian Island. The survey of the east coast of Baffin Island 
and Bylot Island was therefore extended from the work done there last year. CSS Baffin 
departed the Arctic on 14 September and proceeded to Singer Inlet on the east side of Ungava 
Bay, where a corridor and inshore survey was carried out. This survey was requested by the 
Department of Indian and Northern Affairs and the Makivik Corp., who proposed to establish 
a new Inuit settlement. To do this, they needed to know if the sea approaches and landing 
sites were suitable for offloading oil and cargo and if the protected harbour was suitable for 
small fishing boats. CSS Baffin also completed a landing beach survey of Saglek Bay, Labrador 
before proceeding to BIO, arriving on 1 October. This project was requested by La Construction 
du Saint-Laurent Ltée., P.Q. After a short break, CSS Baffin returned to the Grand Manan 
area and completed the remaining work in Grand Manan Channel and completed about 
60% of Passamaquoddy Bay before returning to BIO at the end of the season on 4 November. 


CSS Maxwell spent the entire field season in the Passamaquoddy Bay area. The first half 
of the season was spent in Cobscook Bay, west of Eastport, Maine, USA, and the remainder 
was spent in the eastern entrance to Passamaquoddy Bay-Letite Passage, Blacks Harbour 
and Back Bay. Approximately 3 months work remains to complete the project. 


The new 35-metre acoustic sweep vessel, CSS FCG Smith, was commissioned on 25 April 
and after considerable work installing and testing the Navitronic sweep system electronics 


INTRODUCTION 


FIELD SURVEYS 


Major Parties 
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GRAND MANAN CHANNEL AND PASSAMAQUODDY 
BAY 

SIAC OR BEREEMISEERING 25030) 

RYAN’S BAY AND ECLIPSE INLET AND APPROACHES, 
LABRADOR COAST 

ALEXANDER SHOAL, LABRADOR COAST 

SINGER INLET, UNGAVA BAY 

EAST COAST BAFFIN ISLAND 


CSS MAXWELL 
CONVENTIONAL SURVEYS 
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PASSAMAQUODDY BAY AND COBSCOOK ISLAND 


CSS FCG SMITH 
SWEEP SURVEYS 


NOVA SCOTIA 
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INGONISH 
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MIRAMICHI SHIP CHANNEL 
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PRINCE EDWARD ISLAND 
CHARLOTTETOWN 
SUMMERSIDE 
NEWFOUNDLAND 
CORNERBROOK 
STEPHENVILLE 

PORT AUX BASQUES 


SHORE PARTIES 
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CONVENTIONAL AND CLEAN-UP SURVEYS 


NOVA SCOTIA 

RIVERPORT 

AVON RIVER 

NORTH SYDNEY 

ST. PETERS CANAL 

NEW BRUNSWICK 

NEGUAC BAY 

BOUNDARY SURVEY RESTIGOUCHE RIVER 
NEWFOUNDLAND 

ST. BRIDES AND ARGENTIA 

LONG POND 

HARBOUR GRACE 

PORT UNION 

BONAVISTA 

CLARENVILLE AND BAY BULLS 
HORIZONTAL CONTROL SURVEYS 

BACK BAY AND BLISS HARBOURS, N.B. 
BAY OF EXPLOITS, NOTRE DAME BAY, NFLD. 


CHS (Atlantic) Scotia-Fundy Region Summary of Field Activities for 1986/87. 
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GRAND MANAN, BAY OF FUNDY 

NORTHWEST COAST NEWFOUNDLAND 
APPROACHES TO NAIN 

VISCOUNT MELVILLE SOUND 

ROUTE JONES SOUND TO KING CHRISTIAN ISLAND 
EAST COAST BAFFIN ISLAND 

GEORGES BANK TO EMERALD BANK 


CSS MAXWELL 


CONVENTIONAL SURVEYS 


PASSAMAQUODDY BAY AND ST. CROIX RIVER 

ST. JOHNS AND QUIDI VIDI HARBOURS 

SMITH AND RANDOM SOUND, TRINITY BAY, NFLD. 
BOTWOOD AND LEWISPORT 

LA SCIE HARBOUR, TILT COVE, CARMANVILLE 
FOGO HARBOUR, BAIE VERTE AND 
TWILLINGATE HARBOURS 

BACALHAO ISLAND TO BLACK ISLAND (NC. 4863) 
CONNAIGRE BAY, SOUTH COAST NFLD. (N.C. 4829) 


CSS FCG SMITH SWEEP SURVEYS 


NOVA SCOTIA 

HALIFAX 
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AVON RIVER 
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NEWFOUNDLAND 

PORT AUX BASQUES 
STEPHENVILLE 

AGUATHUNA, PORT AU PORT BAY 
COUTEAU BAY 

HERMITAGE BAY 

MORTIMER BAY, MARYSTOWN 
ARGENTIA 


EASTERN ARCTIC SURVEYS OPPORTUNITY 


CAMERON ISLAND (BENT HORN PROJECT) 
RAE POINT, MELVILLE ISLAND 

SOUTH BATHURST ISLAND 

BELCHER CHANNEL 

PULLEN STRAIT 

CAPE COCKBURN TO DUNDAS HARBOUR, 
DEVON ISLAND 

BROUGHTON ISLAND (BAFFIN ISLAND) 
HOARE BAY, BAFFIN ISLAND 

PRINCE REGENT INLET, GULF OF BOOTHIA 
McCLINTOCK CHANNEL 

WELLINGTON CHANNEL TO PENNY STRAIT 
VICTORIA STRAIT 

GRISE FIORD, JONES SOUND 

RESOLUTE PASSAGE 


SHORE PARTIES 


50. 


CONVENTIONAL AND CLEAN-UP SURVEYS 


MISCOU HARBOUR, N.B 
SHIPPEGAN GULLY, N.B. 

PORT MOUTON, N‘S. 

DINGWALL HARBOUR, NS. 
GLACE BAY, N‘S. 

HORIZONTAL CONTROL SURVEYS 
NOTRE DAME BAY, NFLD. 


2. NORTHWEST COAST, NFLD. 


CHS (Atlantic) Scotia-Fundy Region Proposed Field Activities for 1987/88. 
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Shore Parties 


and computer, she departed BIO on her first field season on 26 May. By the end of the 


field season, on 1 October, the following sweep surveys had been completed: 


Nova Scotia 

Pugwash — revisory 

Ingonish — required by DOT 

Great Bras D’Or Lake — request by DOT 

Sydney — to update existing depth information 

Yarmouth — post dredging 

Liverpool — post dredging 

Lunenburg — post dredging 

Halifax Harbour — request by Halifax Port Corporation and National Gypsum 


New Brunswick 

Miramichi Ship Channel — revisory 

Dalhousie — request by Atlantic Pilotage Authority 
Bathurst — revisory 


Prince Edward Island 
Charlottetown — post dredging 
Summerside — post dredging 


Newfoundland 

Corner Brook — revisory 
Stephenville — post dredging 

Port aux Basques — post dredging 


Several high priority projects were completed by small shore parties as follows: 


Riverport Harbour and Approaches, LaHave River, N.S. This survey was requested by 
the Riverport Board of Trade. 


In support of the CSS Maxwell program, additional horizontal control was established 
in Back Bay and Bliss Harbour, New Brunswick. A total of 23 permanently marked stations 
were established. 


A boundary survey was carried out on the Restigouche River near Campbellton, N.B. 
This involved the positioning of 9 buoys to mark the boundary between Quebec and New 
Brunswick. This request came from Fisheries Officers in the Gulf Region prior to the 
opening of the salmon fishing season. 


To facilitate future surveys in the Bay of Exploits, Notre Dame Bay, Newfoundland 
additional horizontal control was established. A total of 25 permanently marked stations 
were established. 


A standard survey in the Avon River, just off Hantsport, N.S. This request came from 
the provincial Department of Mines and Energy. They were asked by Fundy Gypsum 
Company Limited to assist them in resolving a problem the company has been having 
with ships touching bottom on what they believe to be a build-up on a sand bar. 


A standard survey for Neguac Bay, N.B. This survey was required in connection with 
the preparation of scientific evidence in a possible court case for the Crown. The survey 
focused on the dumping sites to determine if a discernable dump mound exists and to 
establish what role, if any, sediments from the dump site may have played in mortalities 
at a mussel culture farm owned by Soleiko Limited. 


Outstanding work at North Sydney and Sydney, N.S. to permit the production of new 
chart 4266. 


— Outstanding work at St. Brides and Argentia, Newfoundland for new chart 4841. 
— Outstanding work at Long Pond, Newfoundland for new chart 4848. 


— Outstanding work at Harbour Grace, Port Union and Bonavista, Newfoundland for new 


chart 4849. 
— Outstanding work at Clarenville and Bay Bulls, Newfoundland for Chart Production. 


— A detailed survey at the east end of St. Peters Canal to determine the existence of pilings. 
Several spikes were found by echo sounder and assumed to be pilings. A sweep or side 
scan survey will be required to conclusively prove their existence. 


— A survey to prove or disprove the existence of Coffin Island, located 3!/2 miles east of 
Baddeck, N.S. It was reported by the Canadian Coast Guard that the island was no longer 
visible. The survey revealed that the island has eroded and is now a rock awash. 


During the past five years, excellent progress has been made in upgrading and modernizing 
the hydrographic survey launch fleet at BIO. 


During 1981 and 1982 eight launches, four each of the ‘F’ and ‘G’ class, were modified to 
make the cabins larger and drier. ‘F’ class launches are used aboard CSS Baffin, and ‘G’ 
class launches are placed on Canadian Coast Guard icebreakers for Arctic duty. 


In 1983, two Nelson type 34-foot (10.3 m) launches (‘H’ class), based on a design by Tyler 
Boatworks of the U.K., were purchased from C&C Yachts of Port Credit, Ontario. These quickly 
proved to be faster and more seaworthy, with a greater degree of sea-kindliness than the 
launches they replaced. 


Two 26-foot (7.9 m) fibreglass launches were built in 1985 by Harbour Marine Services of 
Mississauga, Ontario to replace launches on CSS Maxwell. These crafts, with a semi- 
displacement hull, are lighter, more spacious, more maneuverable and twice as fast as the 
ones they replaced. Also in 1985, the ‘H’ class launches were modified to improve their 
efficiency. This was achieved by redesigning the cabin space and relocating the engine. 


The eventual replacement of the ‘F’ and ‘G’ class launches has become a priority over the 
past few years. A prototype, CSL Osprey, was built by Crockett McConnell of Bridgewater, 
N.S. and delivered to BIO in late 1985. This 31-foot (9.4 m) aluminum hull is powered by 
a 6-cylinder marine diesel and is capable of 23 knots maximum speed. Osprey was assigned 
to CSS Baffin for evaluation. However, there were some shortcomings. In rough seas, the 
craft experienced unusual pounding, which while discomforting to the crew made it impossible 
to record a good sounding graph due to aeration. 


As an alternative, it was decided to modify the Nelson 34 (Tyler 34) hull mold for a 31-foot 
(9.4 m) design. This contract was let to Harbour Marine Services in February of 1987 with 
a scheduled delivery of June. 


— Gary Henderson and Julian Goodyear successfully completed all the requirements for 
the Watchkeeping Mate’s Certificate and spent the summer gaining experience on the 
CSS FCG Smith. They returned to the N.S. Nautical Institute in September and obtained 
their Command Endorsement Certificates in January 1987. 


— Charlie Stirling and Mike Lamplugh attended the Colloquim IV CHA Workshop and CPA 
Conference in April of 1986 in Banff, Alberta. 


— 18 hydrographers attended a GPS Seminar presented at BIO which was jointly sponsored 
by the CIS and CHA. 


— Gerard Costello spent three months on exchange with the U.S. National Ocean Service. 
He was granted a B.Sc. degree in Surveying Engineering at UNB in April, 1986. 


Modernization 
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CHART 
PRODUCTION 


— Graham Rankine and Dave Thornhill attended Hydro | in Ottawa from January to March, 
1987 and then departed for British Columbia for the practical field training. 


— Sean Duffey is on education leave. He is working toward his Surveying Engineering degree 
at the University of New Brunswick. 


In addition, field training was provided to two cartographers, Judy Lockhart and Gord Stead. 


A similar survey program is anticipated for 1987/88 with the operation of three major and 
three minor parties. CSS Maxwell, along with 7 staff will be transferred to the Newfoundland 
Region to establish a district office. They will operate in close cooperation with the Scotia- 
Fundy Region and carry out surveys in Passamaquoddy Bay, N.B. and in the Notre Dame 
Bay and Hermitage Bay areas of Newfoundland (duration of field season April 21-November 
ai): 


CSS Baffin — CSS Baffin is scheduled to carry out an ocean mapping program along the 
Scotian Shelf and coastal charting projects along the northwest coast of Newfoundland, at 
Nain, Labrador, and in the Eastern Arctic with the area south of Bathurst I. having the highest 
priority. Further DOLPHIN trials are also scheduled for the fall (duration of field season April 
8 to November 20). 


CSS FCG Smith — The CSS FCG Smith will be actively engaged in acoustic sweeping 
programs in all of the Atlantic provinces. Some 30 projects have been assigned, ranging from 
a major channel survey in Miramichi, N.B. to a wreck survey off St. Shotts, Nfld. (duration 
of field season May 14 to October 23). 


EASTERN ARCTIC SURVEYS — Two hydrographers will be assigned to operate from CCG 
icebreakers on an opportunity basis. Their highest priority will be in Arnott Strait and Wellington 
Channel (duration of program August-September). 


MINOR PARTIES — Staff from the Eastern Arctic Survey program will establish additional 
horizontal control in Notre Dame Bay and along the west coast of Newfoundland to facilitate 
the CSS Maxwell and CSS Baffin programs. 


SHORE PARTY #1 — A two-man party will carry out small high priority projects in the Atlantic 
Provinces, mainly in aid of our chart production program (duration September 1 to October 


16). 


SHORE PARTY #2 — One hydrographer will be assigned to this program to carry out a 
cooperative production/training project with the University of New Brunswick in 
Passamaquoddy Bay (duration May 4-22). 


Staff training and development will continue through in-house assignments and through formal 
courses: 


Hydrography II — _ 1 candidate 
MED — 2 candidates 
SEN I modified — 5 candidates 


In addition, one new indeterminate employee will be hired and placed on Hydrography I. 


The primary responsibility of the Division is to ensure the dissemination of new information 
about marine hazards or aids to navigation changes through the distribution of Notices to 
Shipping/ Mariners and the availability of updated existing charts. The secondary responsiblity 
is the production of new charts in the bilingual/metric/newly-schemed format designed to 
meet changing maritime needs and government policies. 


During the 1986/87 fiscal year 10 000 items were reviewed resulting in 7 new editions (drafted 
by HQ), 11 chart corrections patches and 110 Notices to Mariners. In addition 5 new charts 
were completed using in-house resources. 


Terra Surveys produced 8 new charts under a contract carried over from 1985/86 using 
OMNIBUS funds. Also 9 Loran-C new editions were completed by Atlantic Cartographic 
Services under a contract funded by our 1986/87 Loran-C allocations. 


Phase II of the 1984/85 contract with Kenting Earth Sciences to produce digital files for four 
charts in Lancaster Sound has still not been successfully completed. 


The Kongsberg GT 5000 optical plotting system and CARIS have been employed successfully 
in our new chart production program. However, production has been interrupted on several 
occasions due to equipment failure. The most serious was the permanent loss of one of our 
digitizing tables at the commencement of the year. 


This unit has been inactive due to the resignation of the Research Officer. However, the 
competition for his replacement has been held and the successful candidate was Herman 
Varma, who assumed his duties early in January. His main tasks will be reviewing and 
enhancing our computer assisted cartographic capabilities, and looking into ways of speeding 
up production, especially of PW.C. sweep data. 


To keep abreast of changing instrumentation and techniques, the following training /develop- 
ment has been provided: 1 candidate successfully completed a University Training Program 
and another is taking university courses funded by CHS; 2 personnel were on Carto II and 
1 on Carto |; 12 staff have participated in a Transport Canada sponsored Aids to Navigation 
course; 8 working level cartographers have been rotated through our computer assisted 
cartographic unit plus several in-house exchanges in work assignments. 


Similar plans are anticipated for 1987/88 with 18 new charts scheduled for production, 11 
in-house and 7 by contract if resources are available. This, again, is very ambitious as chart 
production has lost two positions in the downsizing exercise. In addition, 4 new editions are 
scheduled for in-house production and 7 Loran-C by private contractor. Projects for the 
National CHS Digital Data Base will also be initiated. Normal staff training/development will 
be carried out and we shall be receiving our replacement digitizing table and CARIS II. 


Activities in 1986/87 fell into four main categories: 


— support for CHS field surveys/cartographic units; 

— operation and maintenance of Permanent Gauge Network; 

— support for scientific research and engineering projects; 

— responding to enquiries from public and private sector surveyors, engineers and scientists 
and the general public. 


The Passamaquoddy Bay survey continued to create a large demand on instrumentation 
and data processing. Dozens of records were generated and the data quality was very 
satisfactory considering the age of the equipment. Twenty-nine digital submersible records 
were also collected and processed. In total, approximately 5300 days (15 years) of temporary 
gauge data was collected. This figure does not include Permanent Gauge Network data. 
Approximately 145 charting action requests were processed, involving about 600 field sheets. 


The 18 stations of the Permanent Gauge Network continued to operate satisfactorily, even 
though the condition of the network is steadily worsening due to age. Approximately 118 
inspection/maintenance visits were made (average of 6 visits per station per year). No major 
reconstruction or replacements were made during 1986/87. Year-long submersible records 
were obtained at Nain as well as at 2 temporary stations in Northern Labrador. 


Since CHS took over operation of the network in 1982, five Arctic stations and three Atlantic 
Canada stations have had to be discontinued due to diminished resources. Although the 
percentage of data lost has decreased at the remaining stations, the continuing decline in 
resources will result in an increase in data lost or the closure of more stations, or both, in 
the very near future. 
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The Tide Section continued to support science research programs with the calibration and 
maintenance of over 50 submersible gauges, including many of the deployments and 
recoveries. The Canadian Atlantic Storms Program (CASP) carried out in early 1986 alone 
required 16 submersible gauges. 


Water level records were collected at three sites along the northwestern shore of P.E.I. They 
were processed and analysed by the Tide Section in support of a summer long coastal sediment 
process study being done jointly by AGC and McMaster University. 


A PERD funded project to develop an all weather digital barometer is well under way. Two 
prototypes have been built and tested and will be deployed in Labrador during the summer 
of 1987 and recovered a year later. These instruments will collect one year long atmospheric 
pressure records that will be used to correct submersible pressure records. Long term water 
level measurements accurate to 1 centimetre are expected from the combination of the two 
instruments. 


During the winter of 1986/87, the Tide Section took delivery of the first prototype of an 
Unsolicited Proposal funded, IBM PC based, tidal telephone answering system from ASA 
Consulting Ltd. The system prompts the caller to select French or English and one of several 
prediction ports by dialing additional numbers. Future possiblities could include providing 
differences between predicted and observed tide or warnings of storm surges obtained from 
combined atmospheric/tidal models. 


As a result of a contracted study by Discovery Consultants to select a suitable digital tide 
gauge for the Miramichi, the Dept. of Public Works and CHS purchased a number of WIMPOL 
tide gauges. They were delivered and tested in the fall of 1986 and are being tested and 
calibrated in preparation for the 1987 field season. 


During the past year hundreds of telephone and written requests were received for information 
about benchmark elevations, datums, tidal predictons, currents, extremes, tidal bores, etc. 
The requests came from engineers, scientists, lawyers, insurance companies, police 
departments, fishermen, yachtsmen, tourists, teachers, etc. 


During FY 1987/88 the Tidal Section will continue to support the CHS hydrographic and 
cartographic programs and maintain the 18 stations of the permanent tide gauge network. 
Apart from the deployment of two prototype all-weather barometers with Aanderaa gauges 
in Labrador, we plan to start investigating various methods of transmitting tidal data through 
the water to nearby shorebased data loggers. Electro-magnetic and acoustic transmissions 
look promising. 


For the first time in its existence, BIONAV has had more compliments than complaints. Hank 
Boudreau has it working reliably in a user-kindly fashion and has integrated NAVSTAR-GPS. 
He will now be working on the development of high-precision NAVSTAR for CHS use, virtually 
leaving BIONAV to look after itself. 


We completed shoreline calibration of the Atlantic Provinces with the south coast of 
Newfoundland, and CSS Baffin gave us more data off Grand Manan. The loss of our extra 
hand slowed lattice production badly, but Nick Stuifbergen has kept at it and we have produced 
8 large-scale and another 8 small-scale chart lattices in calendar year 1986. 


The main work of investigations and initial development of a high precision NAVSTAR-HPS 
(Hydrographic Positioning System) continues to be done under contract by Nortech Surveys. 
In November, they tested for six days on CSS Maxwell and six on launch Heron, using dual 
Polarfix plus 4-range Mini-Ranger control provided by CHS, and processing at the time showed 
5 m accuracy. Hank Boudreau is now working with Nortech to repatriate their technology 
to the CHS. 


Other contract studies were done by Tranquilla of UNB Electrical Engineering on Antenna 
Characteristics and multi-path effects, and by McElhanney on van testing, which showed 5 m 
accuracy in a “standard” Trimble receiver, the same as Nortech’s expensive TI4100, and on 
helicopter navigation. 


The EC Testbed is now fully operational, albeit with some annoying but cosmetic bugs. It 
has been used on the sea tests in April and November to validate conclusions arrived at in 
the lab, and to demonstrate the concept to mariners, Coast Guard people, and hydrographic 
staff. 


Universal Systems, the prime contractor, has made considerable progress in specifying the 
king of database needed for an EC that will always display a minimum data set for safe 
navigation, protect hydrographic office data, and accept Notices to Shipping. 


M. Eaton was an invited member of an ad hoc group assembled at the Hague in January - 
February of 1987 to prepare a working paper for the IHO Committee on the EC Display 
system. 


BIONAV: No further development 


Loran Latticing: Complete first full suite of latticed charts. Apart from producing a database 
of Loran ASF, and incorporating improvements from new data from sounding surveys, this 
should round off the Loran latticing programme, assuming NAVSTAR supersedes Loran in 
the mid 1990’s. 


NAVSTAR: Continue the programme of shared development between the regions aimed at 
an operational NAVSTAR-HPS by 1990. There’s a lot to be done. 


Electronic Chart: More emphasis on developing database specifications and investigating new 
features such as displaying tide-adjusted depth. One sea-test planned later in the year. 


Database specification studies will include a contribution on appropriate colour selection from 
the Institute of Environmental Medicine, and further development of the MACDIF format 
for international data exchange by telecommunications. 


Trials were carried out during the month of October and the early part of November with 
the new DOLPHIN vehicles. Computer software was written and tested to run the vehicle 
along a predetermined survey line, maintain station abreast of the CSS Baffin and generate 
real-time track plots and a situation display. Position data and digital depths were logged on 
an HP 9836 equipped with 3 1/4 floppy disc drives. Tests in 3000 metres of water with 
the 15 KHz echo sounder gave excellent results. A new handling system was tested which 
worked much better than that which was used in previous years. In situ refueling trials 
demonstrated that it was possible to refuel the vehicle with less than !/3 of a litre of salt water 
getting into the fuel bag. 


The data logger evaluations, scheduled for this fall, had to be postponed as Interact had not 
completed their enhancements to ISAH. With the slump in the offshore, a number of interested 
companies have now declined to participate in the trials which will be held early in 1987. 


The ship has had a very successful first season. Most of Hydrographic Development's resources 
have been concentrated on bringing the data processing software to an operational status. 
The sweep vessel is this region’s first installation of a MICRO VAX II and our software personnel 
have been very satisfied with its performance to date. 


The implementation of the interactive cartographic system (CARIS II) was delayed due to 
unexpected software problems associated with the CSS FCG Smith sweep vessel. 
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Cat 44° 48,00 
Lng 90° 34.87’ 


DOLPHIN Situation Display. 


Hydrographic Development's major projects for 1987/88 are: 


— Design and write a software package on the MICRO VAX II for hydrographic data 
processing. 


— Evaluate and implement, in conjunction with Engineering Services, new data loggers for 
field hydrography. 


— Upgrade the CSS FCG Smith from 29 to 35 transducer sweep array to provide a 46 
metre swath coverage. 


— Continue development and provide support to the DOLPHIN program and participate 
in a production survey with the vehicles. 


— Fully implement CARIS II (Interactive Cartographic System). 


As in past years, the on-going tasks such as the annual workplans, Long Term Operational 
Plans (LTOP), activity reports and R & D reports were coordinated for the region; survey 
requests were reviewed and actioned; incoming survey data was reviewed for Notice to 
Mariners action; chart formats and schemes were reviewed and revised as required; displays 
for boat shows were arranged and appropriate meetings attended to keep a good rapport 
with the chart users. 


During the past year, excellent progress was made in placing field sheets and plans from 
Public Works and the Department of Transport on System 2000, which is a national data 
base on the Ottawa Cyber computer. To date, all field sheets and folded copies have been 
placed on System 2000. It is now possible to obtain a listing of all field sheets and folded 
plans for a specified area; this is a tremendous time saving over searching graphic indexes. 
The information is now being verified and is expected to be completed over the next few 
months. The VT 220 terminal was replaced with a micro computer, which is being utilized 
to develop small data bases for recording data stored in archives. 


In the Field Data Quality Control Unit, the normal number of field sheets (approx. 100) were 
inspected and approved. These sheets must meet all the standards, as defined in the Survey 
Standing Orders. 


In Sailing Directions, the preparatory work for the 8th edition for Newfoundland was completed 
and published. In addition, two field trips were made to the Saint John River area to commence 
updating the Small Craft Guide. 


Kirk MacDonald successfully completed the Hydrography I course and took several micro 
computer courses at Dalhousie University. 


During 1987/88, staff will continue to input and verify data on the System 2000 data base. 
The 4th edition of the Small Craft Guide for the Saint John River will be published and revisions 
and preparatory work for the Nova Scotia SE Coast and Bay of Fundy Sailing Directions 
will be undertaken. 


Training 
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Quebec Region 


Nineteen eighty-six was marked by the relocation of Quebec City operations to the new 
Maurice Lamontagne Institute in Mont-Joli. After occupying temporary offices in Rimouski 
until September 1986, the Hydrographic Service moved to its permanent offices in Mont- 
Joli at the beginning of November. 


Survey activities in 1986 can be summarized as follows: 


1. Continuation of the program to carry out a modern survey of the Saint Lawrence River 
from Pointe-a-la-Citrouille to Pointe-du-Lac, begun in 1985. Ten field sheets were produced, 
with 910 kilometres of line soundings and a total of 234 shoals examined. 

A contract to chart Lac Saint-Pierre from Point-du-Lac to the Iles de Sorel was awarded to 
GEOPHYSIQUE G.P.R. INTERNATIONAL INC. Four field sheets were produced, with 1 980 


line kilometres of soundings and a total of 60 shoals examined. 


2. The Magdalen Islands surveys, begun in 1983, continued in the northeast part of the 
Islands. In addition, several shoals to the east and south were examined, with a view to 
producing three new metric charts and twelve charts of small ports. 


3. After a vessel ran aground as it approached the port of Blanc-Sablon, a new hydrographic 
survey was begun in 1985 and completed in 1986; five field sheets were produced. 


4. A revisory survey was undertaken from Matane to Miguasha to verify information on 
charts 1229, 1230, 1236, 4026, 4416, 4485, 4426, 4921, 4486, C-4 and C-5, as well as 
information on several other charts of small ports that were being produced. Depending on 
the type of changes observed, the updated information will be used to correct the charts: 
new editions or Notices to Mariners will be issued. 


5. A survey team finished gathering information in Lac Saint-Jean, and produced seven 
field sheets. This information will be used for the new metric chart 6100. 


Working in the Grande-Décharge, Lac Saint-Jean. 


INTRODUCTION 


FIELD SURVEYS 
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6. A Loran C calibration survey was carried out in the Gulf of Saint Lawrence using the 
GPS satellite-positioning system for reference purposes. This made it possible to verify the 
reliability of the Loran C lattices and make the necessary changes to marine charts. 


7. In response to several requests from pleasure craft operators, a survey of the Riviére- 
des-Prairies was started, covering the section between the Riviére-des-Milles-lles and the 
Hydro-Quebec dam. Four field sheets were produced, with over 387 kilometres of line 
soundings and a total of 109 shoals examined. 


8. Asurvey of Lake Memphremagog was started as part of the Job Development Program. 
Roughly one-fifth of the lake’s surface has been covered. The survey will be continued in 
the future as circumstances permit. 


Chart production in 1986-87 is summarized below. 
1. Charts of small ports: 


4 Riviére-au-Renard (1:10 000) 
C-13  Petite-Tourelle (1:5 000) 
C-16 Les Méchins (1:5 000) 

H-5 Cap-a-l’Aigle (1:5 000) 
Index Zone A 

Index Zone B 

Index Zone C 

Index Zone H 

General index to zones 

Page of general information 


2. Patches: 


1209 — Chicoutimi — Range Line 

1316 — Port of Quebec — Ultramar Dock 
4921 — LAnse-a-Beaufils — Dredging 
1337 — Lac Saint-Pierre — Channel 
4436 — Magdalen Islands — Marina (2) 
1202 — Saguenay River — Grande-Anse Dock 
1220) = Sept-lles — Pointe-Noire Dock (2) 
1221 — Sept-lles — Pointe-Noire Dock 
1229 — Grande-Vallée — Dock 

1226 — Baie-Comeau — Marina 

4470 — Blanc-Sablon — Shoals 

4670 — Blanc-Sablon — Shoals 


3. New charts in production: 


6100 — Lake Saint John (1:5 000 to 1:120 000) 
4954 — Channel of the Grande-Entrée Lagoon (1:15 000) 
F-1 — Old Harry (1:5 000) 

F-2 — Grande-Entrée (1:5 000) 

F-3 — Pointe-Basse (1:5 000) 

F-4 — Havre-aux-Maisons and Fatima (1:10 000) 
F-5 — Cap-aux-Meules (1:10 000) 

F-7 — Havre-Aubert (1:10 000) 

F-8 — lle-d’Entrée (1:5 000) 

F-9 — Millerand (1:5 000) 

F-10 — Etang-du-Nord (1:10 000) 

F-11 — Pointe-au-Loup (1:5 000) 

F-12 — Leslie (1:5 000) 

D-13 — Grande-Riviére (1:5 000) 


CHART 
PRODUCTION 
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FLEUVE SAINT-LAURENT/ST. LAWRENCE RIVER 


PETITE-TOURELLE 


Echelle 1: 5 000 (49° 05’ N) Scale 


Référence géodésique : NAD 1927 : Geodetic Datum 


LES PROFONDEURS sont en métres 
et sont réduites 4 la marée normale la 
plus basse. 


LE MARNAGE en grande marée est de 
2.9 métres. 


LES ALTITUDES et les hauteurs libres 
sont en métres au-dessus de la Pleine 
Mer Supérieure, Grande Marée. Les 
chiftres soulignés expriment les son- 
des découvrantes au-dessus du zéro 
des cartes. 


Metres 100 0 


QUEBEC/QUEBEC 


DEPTHS are in metres and are 
reduced to Lowest Normal Tide. 


RANGE OF TIDE at large tide is 2.9 
metres. 


ELEVATIONS and clearances are in me- 
tres above Higher High Water, Large 
Tide. Underlined figures express drying 
heights above chart datum. 
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CARTE NOUVELLE/NEW CHART  Janv./Jan. 30 1987 


PETITE-TOURELLE C14 


New chart designed for small fishing and refuge ports. 


Pa 


METRIQUE/METRIC 


4. New editions in production: 


1409 — Canal de la Rive Sud (1:20 000) 
1410 — Lac Saint-Louis (1:25 000) 


5. Highlights: 


The CHS began production of a new type of chart designed especially for small fishing 
and refuge ports. In the Quebec Region, there are more than 200 such ports. These 
charts are 22 cm x 28 cm or 28 cm x 43 cm, and are printed in two colours. They are 
published in a three-ring binder that includes all the charts for a designated region, one 
page of general information and indexes for each zone. The purpose of these new charts 
is (a) to meet the need expressed by mariners for such charts; (b) to produce a chart 
that is easy to keep up to date; and (c) to reduce the cost of production. 

These new charts were received enthusiastically by mariners in the region, and the CHS 
has already received several requests to produce more of them, mainly for the Gaspé 
sector and the Saguenay/Montreal corridor. 


This section has been in existence since 1984, and is now fully operational. It can answer 
all internal and external requests for information. The section’s main activities are listed below: 


1. The section checked information sent to CHS concerning tides, currents and water levels, 
and answered specific requests from outside CHS. 


2. Acomplete inventory of all data was carried out after responsibility for this activity was 
returned to the Quebec Region. A data storage method was established in order to answer 
internal and external requests easily and more efficiently without having to call on specialized 
personnel. 


3. During a tidal and current survey in the Jacques-Cartier Passage, as part of the Jacques- 
Cartier Hydrographic Oceanographic Circulation Project, in which CHS, Physical 
Oceanography, the INKS (Institut national de la recherche scientifique) and the Biological 
Sciences took part, CHS laid coastal tide gauges and helped lay and retrieve current- 
meter lines. The data collected will be used in a mathematical model to establish the chart 
datum and the high tide mark for this region and to modify the tide and current prediction 
model. 


4. All sites with an established chart datum were visited so that elevation indicators could 


be added, if necessary, in order to ensure that use of the datum could be continued. Most 
aerial obstacles above navigable waterways were also measured. 


This section’s main activities were as follows: 

1. Regular maintenance of the Automated Hydrographic Data Processing System 
(SATRADHY), which captures and validates raw data, carries out position computing, does 
graphic plotting and stores processed information. 

2. The section installed a field sheet digitization module and linked it to the HP 200 series 
to generate digital data from graphics in order to produce charts using the new CARIS II 


interactive cartography system. 


3. The section played a very active role within the national working group on development 
of the digital data bank. 


4. The section supervised contracts for the following activities: 


— development of positioning algorithms using a large number of parameters; 


TIDES, 
CURRENTS AND 
WATER LEVELS 


DEVELOPMENT 
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Fee OF 


— study of Loran C wave propagation with a view to developing a theoretical propagation 
and correction model; and 


— continuing development of the CARIS II computer-assisted cartography system. 


5. -A Maclntosh office automation system was introduced and minor development was done 
to set up a network, and a software and data bank. 
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Central and Arctic Region 


Central and Arctic Region is based at the Canada Centre for Inland Waters at Burlington, 
Ontario. The Region is responsible for charting the navigable waters of Ontario, Manitoba 
and, Hudson Bay, and of particular significance, the St. Lawrence Seaway-Great Lakes System 
from Beauharnois to Thunder Bay. The charting objectives address both commercial and 
pleasure craft requirements. The Region, also carries out, in conjunction with the Department 
of Energy, Mines, and Resources, a bathymetric and gravity survey of ice covered waters 
in the Arctic Archipelago. 


The cartographic statistics for the year were significant. Three new charts. fourteen new 
editions, seven limited new editions or reprints, and twenty-two patches were produced. Two 
new charts were completed under contract. Aids to navigation copies of eleven new charts, 
twenty-seven new editions, one reprint, and five patches were prepared. Forty-seven Notices 
to Mariners were drafted. 


In addition to regular program activities, Central and Arctic Region hosted the NOAA 
representative of the Canada/USA hydrographic exchange program, co-ordinated the DFO 
display at the Toronto International Boat Show, and participated in the FIG. Congress in 
Toronto. Seminars, field training, and logistics support were given to Humber College, and 
Erindale Campus of the University of Toronto. Ten career-oriented students were hired to 
support summer programs, and two University of Waterloo co-op students were hired for 
the P-C.S.P. Arctic survey. 


The following section contains brief descriptions of the 1986/87 surveys in Central Region. 
For more information on a specific survey, readers are encouraged to obtain copies of the 
detailed survey reports which are available from: Director of Hydrography, Canadian 
Hydrographic Service, 867 Lakeshore Rd., Burlington, Ontario L7R 4A6. 


The 1986 survey was conducted in the Gulf of Boothia-Committee Bay area, and included 
a program in Pelly Bay. Syledis was used for positioning, and collected data were computer 
processed on site. A thirty-person team worked out of a base camp at the McKar Dew Line 
site. Four helicopters were deployed to collect gravity and depth data. 


The 1987 survey was conducted from a PC.S.P. base camp on an ice island close to Nansen 
Sound. Four helicopters, using Decca positioning, collected depth and gravity data on the 
Arctic Ocean. Collected data were processed on site. 


This survey collected depth data for Whitefish, Goulais, and Batchawana bays. Syledis was 
used for positioning. All data were computer processed on site. The data will be used in the 
construction of a NOS-CHS confluence chart for the eastern end of Lake Superior. 


The survey of the North Channel represents an on-going program to upgrade the existing 
data base, which will facilitate proposed large scale charting of the area. Survey work was 
completed in Manitowaning Bay, Smith Bay, and Bay of Islands. The survey used Mini-Ranger 
for positioning. Survey data for the first two bays were computer processed on site. 


The harbours and approaches at Port Colborne and Port Maitland were surveyed. In addition, 
the Grand River, from Lake Erie to Dunnville was surveyed. The survey was totally automated, 
using Wild T-2000 theodolites and Microfix for positioning, and a PDP 11/73 system for 
processing. 


The St. Lawrence River Survey was part of an on-going project to completely resurvey the 
river between Kingston and Beauharnois. The data will facilitate CHS NOS common charts 
of the river. This year’s work prevailed in the Long Sault-Cornwall area. Mini-Rangers were 
used for positioning. Data were processed manually. 
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Lake Superior 
Survey 
Sault Ste. Marie 


North Channel 
Survey 


Manitoulin Island 


Lake Erie 
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River Cornwall 
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The Revisory Survey is a continuing program to update and maintain all C&A Region charts, 
as well as investigate reported hazards. The revisory work ranged from Lake Winnipeg to 
Lake Ontario, and included investigations on the Ottawa River, the Trent-Severn Waterway, 
Lake Erie, Georgian Bay, Lake Huron, Lake Nipissing, and Lake-of-the-Woods. 


Survey work was initiated to re-survey the western end of Lake Ontario at a 1:25 000 scale. 
Syledis with computer processing was employed. The data will upgrade existing material to 
meet requirements of a new charting scheme. 


Rotational staff, working out of CCIW, completed harbour surveys at Clarkson. The results 
will address requirements for A-2 harbour charting in Lake Ontario. 


Loran-C calibrations were conducted in the North Channel and in Lake Superior. Syledis 
and Mini-Ranger were used to generate positions for evaluation of the Loran-C readings. 


Central Region is responsible for the production and maintenance of 202 charts. Some of 
these charts are special publications directed at small craft users. These small craft charts usually 
consist of several sheets which are oriented so that the maximum amount of coverage can 
be provided in one chart. As a result, the 202 charts actually amount to 268 individual 
documents. 


Recently, Central Region has attempted to increase its productivity by contracting out the 
compilation and drafting of some of its charts to private industry. This practice promotes the 
Federal Government's trade objectives of developing expertise in the private sector of the 
economy. 


The following is a list of the chart production results for 1986/87: 


New Charts 

Chart No. Chart Title Agency 
2250 Bruce Mines to/a Sugar Island Contract 
Zell Meldrum Bay to/a St. Joseph Island Contract 
5626 Baker Lake HQ (drafting) 


New Editions 


Chart No. Chart Title Agency 
1551 Chats Falls to/a Chenaux 
2085 Toronto Harbour and Approaches/et les 
Approches 
E7CeZ100 Lake Erie/Lac Erie 
BKC VAD) Long Point Bay 
Ce 2120 Niagara River to/a Long Point 
2202 Georgian Bay, Port Severn to/a Parry Sound HQ (drafting) 
2203 Georgian Bay, Parry Sound to/a Byng Inlet HQ (drafting) 
L/G- 2245 Beaverstone Bay to Lonely Island and McGregor 
Bay 
2260 Lake Huron, Sarnia to/a Bayfield 
2261 Lake Huron, Bayfield to/a Douglas Point 
2314 Port of Thunder Bay 
5449 Hudson Bay/Baie d’Hudson. Northern 


Portion/Partie nord. 


Reprints 


Chart No. 


Patches 
Chart No. 
1415 
IeSyS¥11 
E33 
2006 
2021-1 
2028-2 
2050 
2062 
2069 
2201 
2239 


2244 
2209 


2268 


2ahA 
5476 


5707 


5800 


In addition to producing and updating charts, the Region also operates a chart distribution 
centre that sells charts, topographic maps and other government publications to the public 
and other government agencies. During 1986/87, the Marine Information Centre sold 1422 


Chart Title Agency 
Lac Saint-Francois, Partie Est/Eastern Portion HQ 
Grindstone Island to/a Howe Island HQ 

lle Fraser to/A Rapides-des-Joachims HQ 
Lake Simcoe HQ 
Lake Muskoka HQ 
Lake Rosseau and/et Lake Joseph 

Lake Manitoba/Lac Manitoba HQ 


Patch Description 


St. Lawrence River, shoreline changes at 
Universal Terminals Ltd. 

Pembroke Centenary Park, shoreline and depth 
changes 

Deep River Marina shoreline and depth changes 
Picton Harbour, shoreline and depth changes 
Centennial Park-Trenton, shoreline and depth 
changes 

Lake Couchiching, navigational buoys and vessel 
route changes 

Oshawa Harbour, changes to dredge limits 
Frenchman’s Bay, navigational aids changes 
Picton Harbour, shoreline and depth changes 
Gull Island, island position and depth changes 
Minicognashene Island, shoreline and depth 
changes 

Gull Island, island position and depth changes 
Blind River, dredge limits added and depth 
changes 

Blind River, dredge limits added and depth 
changes 

Meaford Harbour, shoreline and depth changes 
Hudson Bay-Great Whale River, shoreline and 
depth changes 

Hudson Bay-Manitounak Island and Bear Island, 
depth changes 

Hudson Bay-Manitounak Island and Bear Island, 
depth changes 


charts, 1070 topographic maps, and 185 other publications. 


In addition to maintaining the material published in the standard Sailing Directions volumes 
covering its areas of responsibility, the Central and Arctic Region of the Canadian Hydrographic 
Service maintains a series of four Small Craft Guides for pleasure boaters, issuing new editions 
of these special Sailing Directions volumes on a two- or three-year cycle. The latest addition 
to this series was the new volume covering the Canadian shores of Lake Ontario, which was 
published in 1985, and, during 1986, new editions were issued of the guides to Georgian 


Bay, Trent-Severn Waterway, and Rideau Waterway/Ottawa River. 
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INFORMATION 
CENTRE 
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In 1986 the material for a new Small Craft Guide to Lake Nipissing was compiled, and the 
narrative Sailing Directions sections were also prepared for a proposed series of four new 
Harbour Charts. 


In conjunction with their other assignments, each of the field survey teams also collected 
Sailing Directions material, and this information was used to update several volumes as 
required. 


Central and Arctic Region is continuing its efforts to collect continuous soundings through 
the ice by supporting the development of an Electromagnetic Bathymetric System. This system 
detects changes in conductivity such as the air/water or water/bottom interfaces that occur 
when a secondary electromagnetic field is induced by a transmitting coil that is towed by 
a helicopter. Geotech Ltd. of Markham, Ontario have designed and built the system with 
DFO, PERD and DSS funding. In 1986/87, Arctic trials of the system were carried out in 
Foxe Basin and Committee Bay. Subsequent to the trials, a production system was constructed 
and will be used on a contract survey of Pelly Bay in the spring of 1987. 


The Region received a sweep system from Scotia-Fundy Region and spent considerable 
effort making the system operational on our dedicated sweep launch. Following a review 
of the system’s performance, it will be modified to the same hardware and software configu- 
ration as used by DPW in Toronto. 


All hydrographic data processing was transferred from the PDP 11/44 to the Vax 750. In 
addition, a field processing system was interfaced to the Vax to facilitate the transfer of digital 
data files. 


The computer-assisted cartographic program in Central and Arctic Region received new 
software (CARIS II and MOSAIC) for evaluation and implementation. In addition, the 
cartographic work stations were transferred from the Vax to the MicroVax-II work stations. 


The portable hydrographic tide gauge underwent successful field trials on two hydrographic 
field surveys during 1987. At the same time the Canadian Development Corporation has 
been successful with the transfer of this technology to the private sector. 


The design and fabrication of Data Entry Units (DEU) for TATS data loggers were completed. 
The DEUs allow the gauge attendant to enter his time and level comparisons directly into 
the memory of the TATS data loggers. 


Problems associated with the installation of the Arctic Permanent Gauging Station on Little 
Cornwallis Island were corrected by the contractor (Tower Arctic Ltd.) and the station has 
operated trouble free since the corrective measures. 


The Tides, Currents and Water Levels Division provided seven hydrographic field parties with 
vertical control information and water level equipment for sounding reductions. The Little 
Current Survey and the Lake Superior Survey used the new portable hydrographic gauge 
to obtain their sounding reductions., The data collected during the field surveys have been 
analysed, sounding datums confirmed and chart datum below values assigned to the 
benchmarks. 


The Division conducted a tidal survey in Committee and Pelly Bays, N.WT., during the spring 
of 1986. Seven of eight deployments were successfully recovered and produced complete 


data sets. Analysis of the results indicate a strong diurnal influence and tidal ranges approaching 


4.0 metres. Additonal tide gauges and current meters were deployed in this area in March 
1987. 


In cooperation with the St. Lawrence River Survey, the Division collected current information 
in the vicinity of Cornwall on the St. Lawrence River. The measurement techniques consisted 
of drogue tracking using an infra-red positioning system (Wild DI-3000 distomat and T-1 
theodolite), and hand-held current meter measurements. Current speeds in excess of 6 knots 
were observed. 


The Division continued to manage the Permanent Gauging network in Ontario and Quebec 
under a cooperative agreement with DOE. Numerous maintenance projects generally dealing 
with shelter maintenance and intake repair were carried out across the network. At Churchill, 
the permanent gauge is being relocated because of degradation of the stilling well. Under 
the auspices of the Regional Tides and Water Level Committee, the Division has begun work 
on a Gauge Attendant Handbook for the Permanent Gauging Network. 


Data entry units were installed in the permanent gauging network to allow the gauge attendant 
to enter a sight gauge comparison into the TATS data logger. Preliminary results indicate 
that the DEU data are useful to monitor the operation of these real-time gauges. 


During 1986, new high water level records were set at a number of gauging stations on Lakes 
Superior, Huron, St. Clair and Erie. The demand for the Monthly Water Level Bulletin 
increased by 50% and the number of public requests for water level information almost doubled 
as a result of the high water levels on the Great Lakes during 1986. 
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Pacific Region 


Pacific Region of the Canadian Hydrographic Service is a major element of the Institute of 
Ocean Sciences, located at Patricia Bay close to Victoria, British Columbia. The region is 
responsible for charting the coastal waters of British Columbia, the inland navigable waters 
of British Columbia, Alberta, Saskatchewan and the waters of the western Canadian Arctic 
including the Athabasca-Mackenzie waterway system. 


The major BC. coastal survey was a continuation of the work in the Tofino area, based on 
the barge L. Pacifica. The area was last surveyed in the early 1930's and is a centre for 
commercial and sports fishing activities. By the end of the season Tofino Inlet, Bedwell Sound, 
Calmus Passage, Herbert Inlet, the inshore portion of Clayoquot Sound and 75% of Millar 
Channel had been completed. Horizontal and vertical control were extended for the 1987 
season. 


CSS Richardson was assigned to two major surveys, Kyuquot on the west coast of Vancouver 
Island and Cumshewa Inlet on the east coast of the Queen Charlotte Islands. The former 
was at the request of CCG and was completed. The latter was required to bring charting 
to modern standards in the light of increased activity in the area and requires about six weeks 
work for completion which is scheduled for 1987. 


Rotational staff at IOS carried out a resurvey of the Campbell River and estuary at the request 
of FRB Nanaimo. 


A large-scale survey of the Pender Canal which is between North and South Pender Islands 
was completed for new charting action in the Gulf Islands. 


The survey of Esquimalt Harbour, commenced in 1985 was completed. 


Further revisory surveys were carried out on a scheduled cruise from Bute Inlet to the southern 
portion of the Gulf of Georgia. This cruise included investigations relevant to two marine 
incidents. 


A 1:600 scale survey of the areas adjacent to the wharves at the Institute of Ocean Sciences 
(IOS) was carried out as part of a feasibility study for extending these facilities. 


The CSS John P. Tully was again assigned to Arctic surveys. The ARGO towers were erected 
in advance by a shore party and the chain was operational by the time the ship arrived on 
22 July after early passage from Point Barrow due to favourable ice conditions. The surveys 
were a continuation of the 1985 work to provide a connection from the deep draught Beaufort 
corridor to Tuktoyaktuk and to provide greater bathymetric information for potential pipelines 
from offshore wells to the North Head area. Over twenty-one thousand line kilometres of 
sounding at a scale of 1:20 000 were obtained. 


While in the Beaufort the party was called upon by Canadian Coast Guard (CCG) to carry 
out a reconnaissance survey of the approach to the dock at Coppermine and while aboard 
the CCGS NAHIDIK this detached party positioned the range markers at Summers Harbour. 


Two attempts to recover an IOS Oceans Physics current meter mooring met with no success 
and later in the year the mooring was recovered, washed ashore at Point Barrow, Alaska. 


In cooperation with staff from the Atlantic Geoscience Centre (AGC) further geophysical 
surveys were carried out linking previous work in the Mackenzie Bay area to the entrance 
to Amundsen Gulf. 


GEBCO (General Bathymetric Chart of the Oceans) magnetic, XBT and SAIL data were 
logged on passage to and from the Arctic. These lines form part of a continuing program. 
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Plans for 
1987/88 


Field Surveys 


Contract surveys were carried out at Bull Harbour and Nahwitti Bar by the McElhanney Group 
Ltd. 


On the Mackenzie River a contract survey was carried out by Terra Surveys Ltd. between 
Great Slave Lake and Morrissey Creek. 


A LIDAR survey was carried out in Simpson Strait and Requisite Channel and ground truthing 
of the 1985 LIDAR survey of Cambridge Bay was obtained. Terra Surveys Ltd. was the 
contractor for this project. 


The following publications were printed this year: 


a) Arctic Canada, Volume III, Fourth Edition 
b) B.C. Small Craft Guide, Volume II, Sixth Edition 


Directions for the Jervis Inlet and Desolation Sound Chart Atlas, Chart 3312, were written. 
New photography was obtained for the Fraser River and Vancouver Harbour. 


A Sailing Directions officer made passage aboard CSS Richardson in the Principe Channel 
and Innes Passage section of the revisory cruise. 


Barbara Kerr joined the Field Hydrography staff. 

George Schlagintweit completed Hydrography I. 

Michael Woods and Robert Hare obtained their CLS commissions. 
George Eaton obtained his P.Eng. certification. 

Anthony Mortimer continued his secondment to the Quebec Region. 


Courses were held on CPR; St. John’s First Aid; Dangerous Goods Shipments and 
Introduction to Supervision. 


The field training portion of Hydrography I was held in the Region. 


A party on board the barge Pender will continue the surveys of Clayoquot Sound and 
associated inlets. 


A major resurvey of Vancouver Harbour will be carried out by a party based on the barge 
L. Pacifica. 


CSS Richardson will be working in the Prideaux Haven area and later in the season will 
continue the survey of Cumshewa Inlet and carry out a small survey in Darby Channel on 
her way south. 


Some revisory surveys will be carried out on the Mackenzie River at Hume River crossing 
and the Ramparts. 


Additional local revisory surveys will be carried out depending upon the availability of staff. 
Staff will be assigned to the MASS (Marine Survival of Salmon) project to evaluate side-scan 


sonar as a tool for the detection of fingerlings migrating from the Somass/Stamp system in 
Alberni Inlet. 


New editions of B.C. Sailing Directions Volumes | and II are scheduled for publication in this 
period. 


A Sailing Directions revisory cruise of the east coast of Hecate Strait is planned. 


New photography of the Gulf Islands area will be obtained and a helicopter revisory flight, 
to include new photography, is proposed for the Mackenzie River. 


There will be continuing revision of the other Regional Sailing Directions and Small Craft 
Guides. 


The major accomplishment of Chart Production during this fiscal year was the release in April 
of a special recreational boaters atlas of twenty-nine chartlets produced as Chart 3312. In 
all, nineteen New Charts were released in Pacific Region this year. Eight of these were New 
Charts of the Western Arctic which were produced by contract in 1985/86 for printing in 
1986/87. A further seventeen charts were produced by contract this year for printing in 
1987/88. Sixty-eight New Editions were produced which included the 1986 and 1987 editions 
of the Mackenzie River strip charts. Twenty-three Reprints, including two by Headquarters, 
four chart amendment patches and one overprint edition were also produced and subsequently 
released. 


The Hydrographic Data Centre processed 501 plans, 623 MAREP forms and fulfilled seventy- 
one survey document requests from the public. 


There were 127 Notices to Mariners and six Notices to Shipping issued along with the necessary 
chart amendment tracings. 


The Chart Amendment staff applied 1.6 million corrections to 160 000 charts and the Chart 
Sales Office distributed 154 415 charts, 70 475 publications and 29 184 information brochures 


during the year. 


Chart Production continued to provide support services to the Institute with approximately 
350 miscellaneous projects completed for the reporting period. 


Automated Cartography continued to be a very productive area requiring shift work to utilize 
the equipment in order to meet production schedules. Both digitizing tables and editing stations 
were manned in two shifts during peak periods. During the year over 300 plots were produced 
on the Kongsburg for Chart Production purposes. 


Three senior staff successfully completed the CHS Cartography II course and two others 
participated in field assignments during the survey season. Two staff members were rotated 
through Quality Control for extended periods while two others received training in the 
Photomechanical Section. Three staff members enrolled in the Certificate Program in 
Computer Based Information Systems at the University of Victoria and a further three 
completed outside related courses at Camosun College. 


Pacific Region Chart Production staff were involved in the preparation of a paper titled “The 
Making of an Atlas for the Recreational Boater” which was presented at the CHS Conference 
in Burlington. 


Outside education and promotional activities were limited this year to our participation in 
the Vancouver Boat Show. However, numerous tours and lectures were provided to Canadian 
Power and Sail Squadron members and boating course students. 
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New Charts Released This Year 


3053 Shuswap Lake 1: 50 000 
Sou Jervis Inlet and/et Desolation Sound various scales 
3538 Desolation Sound and/et Sutil Channel 1: 40 000 
3509 Discovery Passage 1: 40 000 
3541 Approaches to/Approches a Toba Inlet 1: 40 000 
3542 Bute Inlet 1: 40 000 
3543 Cordero Channel 1: 40 000 
BoODZ Seymour Inlet and/et Belize Inlet 1: 50 000 
3685 Tofino 1: 20 000 
3890 Approaches to/Approaches a Skidegate Inlet 1: 40 000 
3958 Prince Rupert Harbour 1: 20 000 
7661 Demarcation Bay to/a Phillips Bay 1:150 000 
7662 Mackenzie Bay 1:150 000 
7663 Kugmallit Bay 1:150 000 
7664 Liverpool Bay 1:150 000 
7665 Franklin Bay and/et Darnley Bay 1:150 000 
7666 Cape Lyon to/a Tinney Point 1:150 000 
7667 Dolphin and Union Strait to/a Prince Albert 

Sound 1:150 000 
7685 Tuktoyaktuk Harbour 1215x000 

New Charts Produced in 1986/87 for 1987/88 Printing 

6452 Mackenzie River/Fleuve Mackenzie 

(kilometre/kilometre 0—58) 1: 50 000 
6453 Mackenzie River/Fleuve Mackenzie 

(kilometre/kilometre 58—90) 1: 25 000 
6454 Mackenzie River/Fleuve Mackenzie 

(kilometre/kilometre 90-147) 1: 50 000 
6455 Mackenzie River/Fleuve Mackenzie 

(kilometre/kilometre 147-205) 1: 50 000 
7620 Demarcation Bay to/a Liverpool Bay 1:500 000 
7621 Amundsen Gulf 1:500 000 
7668 Prince Albert Sound (Western Portion/partie 

ouest) 1:150 000 
7669 Prince Albert Sound (Eastern Portion/partie est) 1:150 000 
LONG Lambert Channel and/et Cache Point Channel 1: 80 000 
7776 Dolphin and Union Strait 1:150 000 
VHT Coronation Gulf (Western Portion/partie ouest) 1:150 000 
7778 Coronation Gulf (Eastern Portion/partie est) 1:150 000 
7779 Dease Strait 1:150 000 
7781 Bathurt Inlet 1:150 000 
7780 Melville Sound 1:150 000 
7782 Queen Maud Gulf (Western Portion/partie ouest) 1:150 000 
7783 Queen Maud Gulf (Eastern Portion/partie est) 1:150 000 


TIDES, Acquisition and processing of Pacific tidal data obtained from 16 permanent and 4 temporary 
CURRENTS AND J stations were carried out on schedule. Data recovery from these stations was approximately 
WATER LEVELS 98%. Records from 6 stations in the Western Arctic were also processed but have not yet 
been forwarded to MEDS. The 5-year survey of tidal propagation in the High Arctic was 
completed and gauging stations at 4 sites in the Queen Elizabeth Islands and at Pond Inlet 
have now been discontinued. All the tidal records have been processed. In addition, the mean 

water level data for 3 IGOSS Stations was sent to Hawaii on a monthly basis. 
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The survey of narrow passes proceeded on schedule. Four new reference current stations 
were published in the 1987 Tide and Current Tables and preparations for surveys in the 
Yuculta Rapids area were completed. 


Surface drifter movement charts of Dixon Entrance and the West Coast of Vancouver Island 
have been forwarded to Search and Rescue Operations, and to the U.S. Coast Guard in 
Ketchikan. A method to present 16 mm movies of ocean currents and wind measurements 
was developed to show the currents and their dependence on winds in the Hecate Strait- 
Dixon Entrance area. 


Improved methods were applied to measure the behaviour of the saline intrusion in the Main 
Arm of the Fraser River and joint measurements with Water Survey of Canada and DOT 
were carried out to update the flow distribution at the trifurcation point near New Westminster. 
The existing model was modified to include the movement and residence time of contaminants 
such as oilspills and waste. 


Current and tidal information was supplied for 63 new charts and approximately 200 requests 
for information from professional and commercial groups were answered. Many additional 
requests from the general public were answered. The near-tsunami of May 1986 generated 
about 250 phone calls in a matter of hours, while the predicted high tides of December 
generated about 200 calls. Several radio, telephone, and television interviews were given 
by Tides and Currents staff. It is to be noted that, while the tides for January were predicted 
to be as high or higher than the ones in December, no calls from the public were received, 
since there was no media publicity concerning the January tides. 


43 


Papers Published 


44 


Beri, R. 1986. Revisory Survey Final Field Report. 


Casey, M.J., M. Eaton, P. Kielland, G.D. Macdonald, and G. Eaton. 1987. The Canadian 
Hydrographic Service GPS R&D Program. Canadian Hydrographic Service 
Conference, Burlington, Ont., February 17-19, 1987. 


Casey, M.J., and J. Vosburg. 1986. Chartmaking with LARSEN. Canadian Surveyor, Vol. 
40, No. 3, August 1986. 


Casey, M.d., and J. Vosburgh. 1986. Airborne Hydrographic Surveying in the Canadian Arctic. 
IHO Review, Vol. LXIV, No. 1. 


Casey, M.J., and J. Vosburgh. 1986. Airborne Lidar Hydrography. F..G. Conference, Toronto, 
Ont., June 1986. 


Crutchlow, M. 1986. Lake Erie Harbours Final Field Report 1986. 
Davies, P. Loran-C Calibrations. June 15-30, 1986. 
Davies, P., and D. Pugh. 1986. Report on Central and Arctic Region Sweep System. 


Douglas, G.R. 1986. Report of Working Group 417 “Automation and Bathymetry”. FIG. 
Conference, Toronto, Ont., June 1986. 


Douglas, G.R., and S.B. MacPhee. 1986. Hydrography for the Year 2000. IHR Reprint, Vol. 
LXIII(1), January 1986. 


Eaton, R.M., S.E. Masry, and BW. Shaw. 1986. An Electronic Chart Testbed. Special 
Publication No. 19, Proceedings of the 5th Biennial International Symposium, 
HYDRO ’86, University of Southampton, England, December 16-18. 


Eaton, S.E. Masry, and BW. Shaw. 1987. Progress with an Electronic Chart Testbed. 
Proceedings of the Canadian Hydrographic Conference, Burlington, Ont., February 
1987. 


Evangelatos, T.V. 1986. Cartographic Development — 1986 Progress Report. Internal CHS 
Report, Ottawa, Ont., November 1986. 


Evangelatos, TV. 1986. Development Meeting Computer-Assisted Cartography. Internal CHS 
Report, Ottawa, Ont., September 12, 1986. 


Grant, S.T. and CT. O'Reilly. 1986. A New Look at Tidal Datum Transfer. Proceedings of 
the 18th International Congress of Surveyors, Toronto, Ont., 1986. 


Gray, D.H. 1986. The ‘C’ in Loran-C Stands for Calibrated. Wild Goose Association 
Conference, New Orleans, LA, USA. 


Gray, D.H. 1986. Implementation of North American Datum of 1983 into the CHS Nautical 
Charting Program. Lighthouse, No. 33, April 1986. 


Gray, D.H. 1985. Verifying the Gulf of Maine Computations. Lighthouse, No. 32, November 
1985. 


Greisman, P., S. Grant, A. Balskovich, and B. vanHardenburg. 1986. Tidal Propagation 
Measurements in Baffin Bay, Lancaster Sound, and Nares Strait. Canadian 
Contractor Report of Hydrography and Ocean Sciences No. 25. 


Hipkin, K. 1986. Final Field Report. Clarkson. 


IDON Corporation. 1987. MACDIF — A New Map and Chart Format? — Final Summary 
Report. Ottawa, Ont., March 1987. 


Jone’, H.E., and DH. Gray. 1986. Offshore Legal Surveys — Datums and Charts. Canadian 
Petroleum Assoc. & Canadian Hydrographic Assoc. Colloquium, Lake Louise, Alta., 
April 1986. 


Kerr, A.J. 1986. The Influence of International Standards on the Training and Education of 
Hydrographers. International Hydrographic Review, Vol. LXII, No. 1, p. 191-198, 
January 1986. 


Kerr, A.J. 1986. Book Review on “Surveying and Charting the Seas” (1984) (Admiral N. 
Langeraar). Journal of Navigation, Vol. 39, No. 3, September 1986, p. 447. 


Kerr, A.J. 1986. Multi-purpose Research Vessel Design in Canada. Presented by J. Brooke 
at Seminar on the Design of Research Vessels, March 13, 1986. Underwater 
Technology, Vol. 12, No. 2, Summer 1986, p. 11-16. 


Kerr, A.J. 1986. International Organizations and the Profession of Hydrography. Proceedings 
of FIG. Conference, Toronto, Ont., June 1-11, 1986. 


Kerr, A.J. 1986. Implications for Hydrographers of a New Law of the Sea Treaty. Proceedings 
of Colloquium IV, Lake Louise, Alberta, April 21-25, 1986. 


Kerr, A.J., and Rear Admiral D.C. Kapoor. 1986. A Guide to Maritime Boundary Delimitation. 
(Initially lecture notes for Malaysia Hydrographic Training Project, Kuala Lumpur 
— October 4-15, 1985). Carswell Legal Publications, Toronto, Ont. 1986. 


Kerr, A.J., R.M. Eaton, and N.M. Anderson. 1986. Electronic Chart — Present Status and 
Future Problems (1) Journal of Navigation, Vol. 39, No. 1, p. 24-31. (2) International 
Hydrographic Review, LXIII (2), July 1986, p. 97-105. 


Lachapelle, G., W. Falkenburg, and M.J. Casey. 1986. Use of Phase Data for Accurate 
Differential GPS Kinematic Positioning. PLANS ’86, Las Vegas, NV, USA, 
November 5-7, 1986. 


Lachapelle, G., M.J. Casey, M. Eaton, A. Kleusberg, J. Tranquilla, and D. Wells. 1986. GPS 
Marine Kinematic Positioning — Accuracy and Reliability. Proceedings of INSMAP, 
Reston, VA, USA, October 14-17, 1986. 


Lachapelle, G., W. Hagglund, P. Falkenberg, P. Bellemare, and M.J. Casey. 1986. GPS Land 
Kinematic Positioning Experiments. Int. Geodetic Symposium on Satellite 
Positioning, University of Texas at Austin, Austin, TX, USA, 1986. 


Lamplugh, M.J.N. 1986. DOLPHIN — Her Next Big Step. Proceedings Colloquium IV, Lake 
Louise, Alberta, April 21-25, 1986. 


Macdonald, G. 1986. Airborne Electromagnetic Bathymetry System. Special Publication No. 
19, Proceedings of the 5th Biennial International Symposium, HYDRO ’86, 
University of Southampton, England, December 16-18. 


MacDougall, J.R. 1986. A Hydrographic Data Base for the Information Age. F.1.G. Conference, 
Toronto, Ont., June 1986. 


MacDougall, J.R., and TV. Evangelatos. 1987. Impact of Data Base on Caris Il. CHA/CHS 
Conference, Burlington, Ont., February 1987. 


45 


46 


MacPhee, S.B., and J. O’Shea. 1986. Charting of Safe Deep Draught Shipping Routes in 
Canadian Arctic Waters. International Polar Transportation Conference, Vancouver, 


BC., May 4-8, 1986. 


MacPhee, S.B., and J. O’Shea. 1986. The Canadian Hydrographic Service — Present 
Activities and Future Trends. Colloquium IV, Lake Louise, Alta., April 21-25, 1986. 


Medendorp, J. 1986. North Channel Lake Huron Final Field Report 1986. 

Morse, G., and MJ. Casey. 1986. The Canadian Hydrographic Service Experiment in 
Electronic Chart Distribution. Proceedings of INSMAP, Reston, VA, USA, October 
14-17, 1986. 


Renaud, R., and P. Guibord. 1986. Duplicate Film Plotting, Progress Report. Internal CHS 
Report, Ottawa, Ont., November 1986. 


Richards, B. 1986. St. Lawrence River Current Survey. Technical Report 1986. 


Robertson, D. 1986. Development of the “Hysrographicdata” Data Base at Central Region. 
April 1986. 


Shaw, J.R. 1986. Beach and Offshore Changes at Point Pelee National Park, Lake Erie, 
1974-1981. Canadian Technical Report of Hydrography and Ocean Sciences No. 
7G 


St. Jacques, D.A. 1986. A Permanent Gauging System for Arctic Application. Lighthouse 
Edition No. 34. 


Stirling, C.H., R.G. Burke, and S.R. Forbes. 1986. The Vertical Acoustic Sweep System — 
An “Acoustic Broom” for Hydrographers. Proceedings of the Colloquium IV, Lake 
Louise, Alberta, April 21-25, 1986. 

Tait, B.J., ST. Grant, D. St. Jacques, and F. Stephenson. 1986. Canadian Arctic Tide 
Measurement Techniques and Results. International Hydrographic Review, Vol. 63, 
No. 2, Monaco 1986. 

Thompson, E. 1986. Whitefish Bay Survey Final Field Report 1986. 


Vachon, D. 1986. Printing Costs — From Ready to Plot Digital File to Final Product. Internal 
CHS Report, Ottawa, Ont., March 1986. 


Welmers, A. 1986. Polar Continental Shelf Survey Final Field Report 1986. 


Wilson, J. 1986. St. Lawrence River Survey Final Field Report 1986. 


CHS Senior Staff 1986/87 


S.B. MACPHEE 
N.M. ANDERSON 
D. MONAHAN 

H. Furuya 

G. Yeaton 

B. Tait 


A.D. O’CONNOR 
RW. Sandilands 
W.S. Crowther 
W. Rapatz 
T. Curran 


G.R. DOUGLAS 
E. Brown 
BT. Thorson 
G.D. Macdonald 
D. St. Jacques 


P. BELLEMARE 
J.P. Racette 
P. Hally 


A.J. KERR 
T.B. Smith 
S. Weston 
RG. Burke 
R.M. Eaton 
ST. Grant 


Dominion Hydrographer Headquarters 
Director, Planning and Development 
Director, Marine Cartography 
Standards 

Nautical Geodesy 

Tides, Currents and Water Levels 
Regional Director, Hydrography Pacific Region 
Assistant Regional Director, Hydrography 
Chart Production 

Tides, Currents and Water Levels 
Hydrographic Development 

Regional Director, Hydrography Central Region 
Assistant Regional Director, Hydrography 
Chart Production 

Hydrographic Development 

Tides, Currents and Water Levels 
Regional Director, Hydrography Quebec Region 
Chart Production 

Hydrographic Development 


Scotia-Fundy 
Region 


Regional Director, Hydrography 
Assistant Regional Director, Hydrography 
Chart Production 

Hydrographic Development 

Navigation 


Tides, Currents and Water Levels 
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List of Acronyms 


AGC Atlantic Geoscience Centre 

BCIT British Columbia Institute of Technology 

BIO Bedford Institute of Oceanography 

BIONAV Bedford Institute of Oceanography Navigation System 

CARIS Computer Assisted Resource Information System 

CARTO I Cartography | Course 

CARTO II Cartography II Course 

CASP Canadian Atlantic Storms Program 

CCIW Canada Centre for Inland Waters 

GEDD Committee for Exchange of Digital Data 

CHA Canadian Hydrographic Association 

CHAINS Chart Information System 

CHS Canadian Hydrographic Service 

CIDA Canadian International Development Agency 

CIs Canadian Institute of Surveying 

CLS Canada Lands Surveyor 

CSE Canadian Survey Launch 

CS@ Cartographic Standing Order 

Css Canadian Scientific Ship 

DBMS Data Base Management System 

DEMR Department of Energy, Mines and Resources 

DEU Data Entry Unit 

DFO Department of Fisheries and Oceans 

DOE Department of Environment 

DOLPHIN Deep Ocean Logging Profiler Hydrographic Instrumentation and 
Navigation 

DOT Department of Transport 

DSS Department of Supply and Services 

EC Electronic Chart 

FIG Fédération Internationale des Géométres 

GALS Geodetic Adjustment by Least Squares 

GANET Geodetic Adjustment of Networks 

GEBCO General Bathymetric Chart of the Oceans 

GHOST Geodetic Adjustment Using Helmert Blocking of Spatial and 
Terrestrial Data 

GPS Global Positioning System 

IHO International Hydrographic Organization 

INT International 

IOS Institute of Ocean Sciences 

JOG Joint Operating Graphic 

LARSEN Laser Bathymetry System 

LIDAR Light Detection and Ranging 

LORAN C Long Range Navigation (c = 3rd version) 
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MACDIF 
MAREP 


Map and Chart Digital Interchange Format 
Marine Information Report 

Marine Survival of Salmon 

Marine Emergency Duty 

Marine Environmental Data Services Branch 


North American Datum of 1927 

North American Datum of 1983 

National Earth Science Series 

National Geodetic Data Base 

Northern Oil and Gas Action Program 

National Oceanic and Atmospheric Administration 
National Ocean Service 

Natural Resource Map 


Personal Computer 

Polar Continental Shelf Project 

Program of Energy Research & Development 
Print on Demand 

Serial ASCII Instrumentation Loop 
Simulated Electronic Navigation 

Survey Standing Order 


Tidal Acquisition and Telemetry System 
Through Ice Bathymetry System 


University of New Brunswick 
Virtual Address System 


Expendable Bathythermograph 
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Addendum 


No. Title Scale New Charts 
Published 
P20 Pointe de Moisie a/to lle du Grand Caouis 1:75 000 1986/87 
2250 Bruce Mines to/a Sugar Island 1:25 000 
sae | Meldrum Bay to/a St. Joseph Island 1:60 000 
50bs Shuswap Lake 1:50 000 
Satz Jervis Inlet and Desolation Sound and Adjacent 1:40 000 
Waterways/et les voies navigables adjacentes — Cruising 
Atlas 
Sielote) Desolation Sound and/et Sutil Channel 1:40 000 
Boo Discovery Passage 1:40 000 
3541 Approaches to/Approches 4a Toba Inlet 1:40 000 
3542 Bute Inlet 1:40 000 
3543 Cordero Channel 1:40 000 
S552 Seymour Inlet and/et Belize Inlet 1:50 000 
3685 Tofino 1:20 000 
3890 Approaches to/Approches a Skidegate Inlet 1:40 000 
3958 Prince Rupert Harbour 1:20 000 
L/C4045 Sable Island Bank/banc de I’fle de Sable to/au St. 1:400 000 
Pierre Bank/banc de Saint-Pierre 
L/C4047 St. Pierre Bank/banc de Saint Pierre to/au Whale 1:400 000 
Bank/banc de la Baleine 
L/C4049 Grand Bank, Northern Portion/Grand Bank, Partie 1:400 000 
Nord to/a la Flemish Pass 
4201 Halifax Harbour-Bedford Basin 1:10 000 
INT-4634 
L/C4242 Cape Sable Island to/aux Tusket Islands 1:60 000 
L/C4243 Tusket Islands to/a Cape St. Marys 1:60 000 
4244 Wedgeport and Vicinity/et les abords 1:30 000 
L/C4817 Bay Bulls to/a St. Mary’s Bay 1:150 000 
L/C4831 Fortune Bay — Northern Portion/partie nord 1:60 000 
5338 Riviére Koksoak 1:30 000 
5315 Qikirtaaluk Islands a/to Pte Qirniraujaq 1:60 000 
5626 Baker Lake 1:80 000 
7310 Jones Sound 1:300 000 
7570 Barrow Strait and/et Viscount Melville Sound 1:300 000 
fieval Viscount Melville Sound 1:300 000 
Sy Viscount Melville Sound and/et McClure Strait 1:300 000 
7661 Demarcation Bay to/a Phillips Bay 1:150 000 
7662 Mackenzie Bay 1:150 000 
7663 Kugmallit Bay 1:150 000 
7664 Liverpool Bay 1:150 000 
7665 Franklin Bay and/et Darnley Bay 1:150 000 
7666 Cape Lyon to/a Tinney Point 1:150 000 
7667 Dolphin and Union Strait to/a Prince Albert Sound 1:150 000 
7685 Tuktoyaktuk Harbour and Approaches/et les 1:15 000 
approches 
7980 Byam Martin Channel to MacLean Strait 1:300 000 
C-4 Riviére-au-Renard 1:10 000 
C-13 Petite-Tourelle 1:5 000 
C-16 Les Mechins 1:5 000 
H-5 Cap-a-LAigle 1:5 000 
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STATUS OF SURVEYS 
1986/87 | 
TYPE DE LEVES 


Not Surveyed to Modern 
Standards 


Spot Soundings or 
Partially Surveyed 


Modern Surveys 


1987/88 Survey Program 


(PUBLISHEO BY THE CANADIAN WYOROGRAPHIC BEMVICE 


es 
Ee 


O 


Non hydrographiée aux 
normes modernes 


Sondes isolées ou 
Partiellement levées 


Levés modernes 


1987/88 Programme de levés 


PACIFIC REGION 


1) Cumshewa Inlet Standard Survey 
2) North Coast Vancouver Island Standard Survey 
3) Clayoquot Sound Standard Survey 
4) Vancouver Harbour Standard Survey 
30) Mackenzie River Standard Survey 
CENTRAL REGION 
5) Arctic Ocean PCSP Spot Sounding 
6)  Pelly Bay T.LB.S. Sounding 
7) Eastern Hudson Bay Standard Survey 
8) North Channel, Lake Huron Standard Survey 
9) Georgian Bay Harbours Standard Survey 
10) Port Dalhousie Standard Survey 
11) ‘St. Lawrence River Standard Survey 
QUEBEC REGION 
12) Riviére des Prairies Standard Survey 
13) St. Lawrence River Standard Survey 
14) Gaspé Coast Harbour Surveys 
15) Iles de la Madeleine Standard Survey 
ATLANTIC REGION 
16) Passamaquoddy Bay Standard Survey 
17) Scotian Shelf Multidisciplinary Survey 
18) |Couteau Bay to Connoire Bay Sweep Survey 
19) St. Shotts Standard Survey 
20) Eastern Notre Dame Bay Standard Survey 
21) Approaches to Nain Standard Survey 
22) Ryan’s Bay and Eclipse Inlet Standard Survey 
23) Broughton Island Standard Survey 
24) Eastern Baffin Island Standard Survey 
25) Wellington Channel Checklines, Shoal Examinations 
26) Penny Strait Checklines, Shoal Examinations 
27) Belcher Channel Standard Survey 
28) Arnott Strait Shoal Examinations 
29) Southern Bathurst Island Shoal Examinations 
31) Northwest, Nfld. Standard Survey 


32) Northeast, Nfld. Standard Survey 
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Décalage dans les coordonnées (en métres) entre le NAD 27 et le NAD 83. 
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MINISTER'S PREFACE 


The annual report of the Department of Fisheries and 
Oceans’ Hydrographic Service is aimed at informing national, 
commercial and government agencies, foreign hydrographic 
offices, and technical groups about hydrographic activities in 
| Canada. 

The maintenance of high standards of accuracy and 
availability of nautical information are vitally important for 
the safety of all mariners whether they be supplying native 
settlements in the high Arctic or cruising the Great Lakes in 
pleasure craft. 

Technological innovation is revolutionizing the techniques 
for surveying and chart-making. The Canadian Hydrographic Service 
has pioneered some of these innovations broadening the scope of the 
hydrographic industry in Canada. 

The more we know about our three oceans and our inland waterways, 
the more we can navigate them safely, protect them from pollution and 
exploit their resources wisely. 


Dy Fodd— 


Tom Siddon 
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FOREWORD 


This report describes the activities of the Canadian Hydrographic Service (CHS) 
during fiscal year 1987-88. 


There were a number of changes in senior management personnel during the year. 
S.B. MacPhee became Director of Science for the Scotia-Fundy Region and was re- 
placed as Dominion Hydrographer by G.R. Douglas, formerly Director of Hydrogra- 
phy for Central and Arctic Region. A.J. Kerr, Director of Hydrography for Scotia- 
Fundy, was elected a Director of the International Hydrographic Organization. 

H. Furuya, Chief of Standards, retired after 35 years of service. B. Tait, Chief of 
Tides, Currents and Water Levels, accepted a post as Policy Advisor in DFO's Science 
Policy and Program Coordination Branch. 


As in previous years, the CHS field survey program was highly diversified. Pro- 
jects were undertaken on the Atlantic and Pacific coasts, the Gulf of St. Lawrence, the 
St. Lawrence River-Great Lakes System, the MacKenzie River, the high Arctic and 
Hudson Bay. 


A joint program with the National Ocean Service (NOS) in Passamaquoddy Bay was 
successfully completed. With the completion of the surveys, CSS Maxwell was trans- 
ferred to anew CHS district office in St. John's, Newfoundland. Six CHS field offi- 
cers and a Sailing Directions officer were also transferred from the Scotia-Fundy Re- 
gion to the new office, which will be responsible for inshore surveys of Newfoundland 
waters. 


In June 1987, the Maurice Lamontagne Institute (MLI) at Sainte-Flavie, Quebec, 


was Officially opened. All Quebec Region personnel were moved from Quebec City to 
the new institute. 


A total of 32 new charts (five in the International Series) and nine small harbour 
charts, 62 new editions and 84 reprints were produced during 1987-88. More than 
400,000 charts and 159,000 related publications were distributed. 


The research and development program was, as in previous years, supported exten- 
sively by the Panel on Energy Research and Development. The laser bathymetry sys- 
tem (LARSEN) was upgraded with the acquisition of a new laser and was used in a 
production survey on the coast of Aristazabal Island, British Columbia. This system 
was transferred to the private sector at the end of the 1987-88 fiscal year. The 
Through-Ice-Bathymetry-System (TIBS) was used in two production surveys in the 
Arctic and studies continued on the Global Positioning System (GPS), the electronic 
chart and on database management. 


G.R. Douglas 

Dominion Hydrographer 
Canadian Hydrographic Service 
Science 


Ll 


HEADQUARTERS 


The Planning Unit continued to work with the Canadian Coast Guard on the Arctic Hydrographic Planning 
Survey Program and with the Department of National Defence (DND) for the establishment of horizon- 
tal contrel on the east coast of Baffin Island. The unit prepared the annual U.S.-Canada Mapping and 
Charting Plan for DND and a paper entitled "Between the Soundings - The Canadian Hydrographic Ser- 
vice North of 60"N", which was presented at the annual meeting of the Canada-United States Mapping 
and Charting Subcommittee. As well, the unit coordinated with DND to establish hydrographic re- 
quirements for 36 short range radar sites in the North Warning System. As a result, six sites will be 
surveyed. 

The unit was involved in preparing a hydrographic support/information infrastructure program for 
Indonesia's Marine and Coastal Sector through the Canadian International Development Agency 
(CIDA). 

The unit also briefed the Canadian delegation for the XIIIth International Hydrographic Conference 
in Monaco. 

A suggested course of action was prepared on developing national hydrographic priorities for discus- 
sion at the CHS Management Committee meeting in December. 

Regional and Headquarters requirements were established for aerial photography, topographic maps 
and plots in support of survey and chart production programs. 

The unit also: 

-- prepared portions of the Oceans Frontier Program Memorandum to Cabinet, the Extramural Per- 
formance Plan and the Capital Assets Plan; 

-- took part in a study on technical cooperation in hydrography for developing coastal countries and 
in the creation of a coastal and ocean information network; 

-- routinely updated the graphic hydrographic field sheet indexes, the National Status of Surveys, 
and outstanding requests for survey graphics. 


A two-way satellite data link was installed and tested at both Headquarters and the Bedford Institute Hydrographic 
of Oceanography (BIO) in Nova Scotia. The system consists of three stations: one located at Allen Development 
Park, Ontario and two earth stations, one in Ottawa and the other at BIO. Data were passed across the 
network to determine the technical feasibility and economic viability of distributing digital chart data in 
this manner. 

Work continued on the Global Positioning System (GPS) Project. A contract was let to study the 
use of carrier phase smoothing in position estimation. 

National specifications were established for an on-board data logger/launch guidance system and a 
contract was let to upgrade the Integrated System for Automated Hydrography (ISAH) logger to these 
specifications. Regional representatives were present at acceptance trials to demonstrate the device's ca- 
pabilities. 

A prototype Shoreline Mapping System (SMS), developed under contract, was delivered to CHS 
during the year. This system uses the video imagery captured during LARSEN overflights to construct 
accurate and up-to-date shoreline and foreshore maps. The system integrates with LARSEN's position- 
ing and attitude measuring system for geographic control. 

In geostatistics, work continued on the development of a mathematically coherent approach to spa- 
tial sampling. This approach is expected to provide better quality control and survey management. 
The Hydrographic Development Group worked at the optimum estimation of a semi-variogram in the 
presence of noise and in the determination of point-of-change in bottom roughness. A national work- 
shop was organized to discuss the problems in contract cartography. The group also assisted in orga- 
nizing the first Global Positioning System (GPS) User/Supplier Workshop. This workshop brought 
together participants from industry, university and government to address a variety of issues to be faced 
in the GPS era. 
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In March, the ORACLE data base management system was chosen as the departmental standard. A 
technical working group, composed of representatives from all CHS regions, began designing and im- 
plementing the system in a production environment in the Quebec Region. As bathymetric and topo- 
graphic data bases are developed, an index will be compiled, listing all source documents, whether digi- 
tal or analog. Users of the system will be able to survey the indices, rather than actual data, resulting 
in a more efficient use of the system. 


Since 1986, the Ocean Mapping Unit has focussed on data base support. During 1987-88, the unit 
digitized seven field sheets on two different systems and refined validation procedures to support digitiz- 
ing by outside contractors. 

The unit published the Catalogue of Geoscientific Publications and a 1:1,000,000 scale National 
Earth Science Series (NESS) map. This map supported the planned production of new editions of the 
1:1,000,000 scale bathymetric maps covering the Gulf of St. Lawrence, Scotian Shelf and the Grand 
Banks. Three other NESS maps, along with ten supporting natural resource maps, were compiled and 
placed on open file. 

The unit also supplied reproduction material to the Geophysical Division of the Geological Survey 
of Canada for its 1:1,000,000 NESS mapping effort. 


The 1987 Marine Cartography-I course was completed in April. This course had nine participants, 
including three representatives from the Royal Malaysian Navy attending under a CIDA-sponsored pro- 
gram. Eight students, representing the four regional cartographic offices, attended the Marine Cartogra- 
phy-II Course. A senior cartographer's seminar was held for participants from each of the four regions 
and from Headquarters. 

The field portion of the 1987 English Hydrography-I course was conducted at the Institute of Ocean 
Sciences at Patricia Bay, British Columbia, during the spring. 

An English Hydrography-II course was held in Ottawa, attended by five students from the regions 
and the private sector. Nineteen instructors took part, representing CHS Headquarters, Scotia-Fundy 
Region, Pacific Region, the Department of Energy, Mines and Resources, and the private sector. 

The Section worked with Quebec Region to provide training in French for new employees. This 
training covered basic hydrography, including field survey training and marine cartography. 


The Planning and Development Branch was reorganized during the year. The Nautical Geodesy Di- 
vision (horizontal control) was merged with Tides, Currents and Water Levels (vertical control). A new 
division, Geodesy and Tides, was created. 


A program continued to combine and adjust the latest horizontal control surveys with the largest 
possible number of adjustment decks in any one area. Central and Arctic Region implemented a com- 
puter data transmission system for all horizontal control information. This system enabled the regions 
to assemble and run small preliminary adjustment decks of new surveys, thereby creating a retrievable 
listing of all surveyed stations and observations. Routine updating of the National Geodetic Data Bank 
continued. 

Satellite positioning technology and the development of interconnected surveys required the readjust- 
ment of all survey controls. In support of the conversion to the North American Datum of 1983, CHS 
has published 41 charts and 122 notes. A total of 483 charts and chart sections had been assessed by 
the end of the year. 

Data from the 1987 Long-Range Navigation (LORAN) "C" calibration survey in Lake Erie and 
from the Defence Mapping Agency were analysed during the year. LORAN "C" Additional Secondary 


Factor (ASF) diagrams were updated in the Canadian Coast Guard publication, "Radio Aids to Marine 
Navigation" and LORAN "C" lattices were generated for six charts. 

The Division provided an expert witness for the prosecution in two trials. Hydrographic and geodet- 
ic expertise was provided to the Department of External Affairs concerning international boundaries be- 
tween Canada and Greenland on the Continental Shelf Delimitation Line, between Canada and the U.S. 
at all four locations, and between Canada and France in the region of St. Pierre and Miquelon. 


The 1988 Tide and Current Tables, prepared in cooperation with the Marine Environmental Data 
Services Branch, were released in October 1987. Published in six volumes, covering the Atlantic, Arc- 
tic and Pacific coasts and the St. Lawrence River, these tables continued to be the largest selling hy- 
drographic product, with nearly 100,000 copies being printed in 1987. 

A reference system for the tidal unit's collection of technical reports and papers was completed. 
Significant progress was made towards the creation of a CHS benchmark database. 


During the 1987-88 fiscal period, the Notices to Mariners Unit produced 1,076 notices to mariners, 


affecting 200 charts. A total of 1,192 chart correction tracings were prepared. 
Aids copies for new printings of charts were submitted for drafting as follows: 
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The Notices to Mariners Unit issued 188 releases affecting 346 CHS charts and related publications. 
Two hundred and three colour proofs of new charts, new editions, reprints, patches and overprints were 
reviewed and assigned publication dates as required. 

All incoming aids proof copies for new printings were reviewed for accuracy and adherence to stan- 
dards, discussed with the region when necessary, and filed with the Hydrographic Data Centre. 

At year's end, cable and wreck information required by Scotia-Fundy Region for new charts was be- 
ing compiled and transferred, to be linked with the digital chart file. 

Development continued throughout the year on automated procedures and the Notices to Mariners 
data base. The proposed data link with Coast Guard was deferred. 

The Chart Correction Unit corrected 296,501 charts prior to sale. 

The Reprint Section drafted and prepared the following for press: 


NEWIEGitLON SSSR Ree ara ee EE 12, 
TBITTTItCCIIN EE Soe rs sos eee cre nee a Nees coos Soe cc che NEN RE AN, PROT I: era ot Sta Ca ae 15 
REDRESS eee eres ae eee aces eee sae anne Uae ea SE oe cSt ete dnc tone nk Seeman heeees 715 
IRQUUTES ease ese ane a eee eee ee nara Sete a oh aca ie nts bdawdeooetetees 3 
CONS) a) PUNT SS) oor csc cers odovcicaaahabnacho aaahasGEncEecintcrcacuttasook ic conc GRC MOLCLr ca Lan CLe cena cece 1 
Pathe sme een BORO eae eee ier Tey Sh Rey ey, Seed ene Seca Sonal 2. , Seen 45 


Tidal Section 


Notices to 
Mariners, 
Reprints, 
Distribution and 
Corrections 


Quality 


Control 


During the year, quality control officers at Headquarters reviewed 191 colour proofs of nautical 


and Services Charts and related publications. In addition, 59 projects, including charts, were thoroughly checked at 
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other stages of production. 

CHS released 291 printings during the period, which included 35 new charts, 76 new editions and 88 
chart reprints, as well as chart catalogues, sailing direction indexes, geoscience maps and 10 small port 
chartlets. 

The Quality Control and Services Unit completed inputting all chart limits and formats into the 
Chart Information System (CHAINS) and began checking the data for accuracy. When completed, CHS 
will be able to produce chart limit overlays for chart schemes, indexes and catalogues as required. 

Canada approved a scheme to assign international numbers to charts for waters bordering Canada and 
the U.S. The scheme will be sent to Washington shortly for U.S. approval. 

Headquarters produced 22 new formats for the national charting program and revised 18. 

The unit began reviewing the scheme for Scotia-Fundy Region's 1:400,000 series of charts and the 
St. Lawrence River (North Shore) scheme. 

Sections 200 and 300 of the International Hydrographic Organization (IHO) Chart Specifications 
were reviewed and released by the Chart Specifications Committee. 


The Nomenclature Section continued to supply the correct names information for new charts and 
new editions of charts. 

Fifty names manuscripts were prepared as follows: 21 new charts, 9 new editions of charts, 

12 small harbour charts, 4 National Earth Science Series (NESS) maps, 2 bathymetric charts and 
2 patches. 

The Nomenclature Section assisted Energy, Mines and Resources in verifying the names of the in- 
ternational waters and undersea features in a new Canada, Circumpolar Region map published for the 
Atlas of Canada. 

Field names sheets were verified in the areas of Whitefish Bay and Batchawana Bay (Lake Superior), 
Bay of Islands (Lake Huron) and Manitowaning Bay (Manitoulin Island), resulting in 44 new names. 

A representative of the Nomenclature Section attended the Fifth United Nations Conference in Mon- 
treal on the Standardization of Geographical Names and gave a paper entitled "20 Years of Evolution in 
the Naming of Undersea Features in Canada". An exhibit of CHS publications was also displayed at 
the conference. 

A CHS representative attended the annual meeting of the Canadian Permanent Committee on Geo- 
graphical Names held in Saint-John, New Brunswick in October. 

A meeting was held of the Advisory Committee on Names for Undersea and Maritime Features in 
April. 

Two publications prepared by the section were released in September and October 1987, respect- 
ively: a brochure entitled "The Role of the Advisory Committee on Names for Undersea and Maritime 
Features in the Offshore Regions of Canada", and "The Gazetteer of Undersea Feature Names 1987". 


Three new editions of the chart catalogues were produced during the year. Plans were initiated to au- 
tomate the production of these publications. By year's end, the text was entered and fixed scales were 
established to enable production of base plots. 

Work continued on the Halifax harbour international chart series. Charts 4201, 4202 and 4203 were 
printed, 4237 reached the after-drafting checking stage and 4228 was initiated. 

The Interactive Compilation Evaluation Project of Chart 2011, Belleville harbour, Ontario, was 
completed. The chart was done once manually and a second time interactively, using no hard copy 
whatsoever, for a time and cost analysis. A report was prepared and issued for review and comments. 
Chart 2048, Port Credit, Ontario, was started, incorporating the recommendations which resulted from 
the 2011 project. 
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A complete redraw was begun for the new edition of Chart 4242, Cape Sable Island to Tusket Is- 
lands, to cancel all of the insets and revise the symbology to reflect new CHS specifications. 

New editions were generated for the five-year plans for new charts, the M270-status of surveys, and 
sailing direction indexes. 

A new edition of Chart No. 1 was compiled and printed depicting the new CHS symbology. Meet- 
ings were held concerning the CHS application of the new German chart INT 1. 

Ongoing projects included the production of border plots and lattices for Headquarters and regional 
offices, and research and testing of software and hardware. 

The Reprographics and Typesetting Unit continued to review all negatives going to press, ensuring 
that they were press-ready and conformed to the new Department of Energy, Mines and Resources Col- 
our Manual. 

A bilingual specialist continued to supply all textual information in both official languages as well 
as reviewing all bilingual colour proofs to ensure standardization of textual content and presentation. 


Two improved CHS/Computer Assisted Resource Information System (CARIS) kits were released Cartographic 
in 1987 for chart production and computer-assisted compilation. Two new software packages were dis- Development 


tributed with the second kit. 

During the year, CHS/CARIS was installed by Scotia-Fundy Region for chart production, by Cen- 
tral and Arctic Region for cartography and hydrography, and by Pacific Region for hydrography. 

The Cartographic Development Division provided introductory training to cartographers from Sco- 
tia~-Fundy and Central and Arctic Regions. An introduction to computer-assisted cartography was given 
to Cartography I and II and Hydrography I students. Informal training was given to cartographers in 
Ottawa. An advanced CARIS course was given to system managers. 

A completely revised suite of programs for mathematically generated graphics was released and dis- 
tributed in late 1987. 

Approximately half of the chart limits were entered into the Chart Information System. 

An on-line reporting system was established to attempt to improve on the reporting and documenta- 
tion of problems with CHS/CARIS software. 

The division assisted Quebec and Scotia-Fundy Regions with their depth data conversions. 

At the annual Cartographic Development meeting, Headquarters, Central and Arctic Region and Pa- 
cific Region endorsed a proposal by Scotia-Fundy Region to use CHS/CARIS for field hydrography. 
All regions agreed to adopt a common format for sounding data collections. 

The Versatec electrostatic plotter was moved to Scotia-Fundy Region for two months to test the 
“print on demand" concept of chart publishing and distribution. The plotter was also used to generate a 
colour proof of a chart. 

Experiments were conducted on the generation of colour separation sheets for the lithographic print- 
ing process. Experiments were also conducted on generating patches for a digital file. 

The Mapping and Charting Data Interchange Format (MACDIF) is an attempt to develop an inter- 
national standard for the electronic exchange of spatial information. The MACDIF unsolicited proposal 
was completed in March 1987. Presentations were made in Canada, the U.S. and Europe. 

A prototype was constructed for the Hydrographic Data Base. 

A proposal was prepared and partially implemented for networking the various computer systems 
and personal computers at CHS Headquarters. 

During the year, a National Data Communications Committee was established in DFO to study the 
possibility of a national data communications network in the Science Sector. 


In October 1987, the Sailing Directions Section at Headquarters, which had been reporting directly Sailing Directions 


to the Director General, was put under the authority of the Director, Marine Cartography. 
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Distribution of Sailing Directions and Small Craft Guides during 1987-88 totalled 12,299 copies, 
as follows: 
Ottawa - 7,105 
Pacific Region - 3,909 
Canadian Government Publishing Centre - 1,285 

A Small Craft Guide, Lake Nipissing was added to the section's inventory in 1987. At year's end, 
the library contained 36 English and French Sailing Directions and Small Craft Guides. During 
1987-88, the following editions of Sailing Directions and Small Craft Guides were published: 
Sailing Directions, British Columbia, Volume IJ, Fourteenth Edition (Pacific Region); 
Sailing Directions, British Columbia, Volume II, Eleventh Edition (Pacific Region), 
Sailing Directions, Labrador and Hudson Bay, Sixth Edition (Headquarters); 
Small Craft Guide, Saint John River, Fourth Edition (Scotia-Fundy Region); 
Small Craft Guide, Lake Nipissing, First Edition (Central and Arctic Region); 
Small Craft Guide, British Columbia, Volume II, Seventh Edition (Pacific Region); 
Instructions nautiques,Terre-Neuve, huititme édition (Headquarters); 
Guide nautique, riviére Saint-Jean (N.B.), quatriéme édition (Headquarters); and 
Guide nautique, lac Nipissing, premiére édition (Headquarters). 


_ 
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SCOTIA-FUNDY REGION 


The Canadian Hydrographic Service (Atlantic) operates as a component of the Science Sector, De- 
partment of Fisheries and Oceans (Scotia-Fundy Region), at the Bedford Institute of Oceanography 
(BIO) in Dartmouth, Nova Scotia. CHS (Atlantic) undertakes the hydrographic activities on Canada's 
east coast, from the fishing grounds of Georges Bank, south of Nova Scotia, to the Central Canadian 
Arctic, including half of the Gulf of St. Lawrence and the Grand Banks of Newfoundland. 

In 1987-88, a hydrographic district office was established at the Northwest Atlantic Fisheries Centre 
(Newfoundland Region) in St. John's to carry out survey programs, mainly in the inshore of New- 
foundland and Labrador. 


In 1987, six field survey parties were deployed: CSS Baffin, CSS Maxwell, CSS FCG Smith, 
Eastern Arctic Surveys: Shore Party No. 1 and St. Andrew's Shore Party. The survey of Norwegian 
Bay, N.W.T. was a major accomplishment because several earlier attempts were unsuccessful due to 
heavy ice cover. 

A survey of the boundary waters of Passamaquoddy Bay and Grand Manan Island, New Brunswick, 
was completed. The National Ocean Service (NOS) subsequently produced the four charts. 

A total of 37,178 km of sounding profiles were done, 2,018 shoal examinations made and 18 ports 
swept by CSS FCG Smith. 


CSS Baffin completed a survey of the Scotian Shelf, east of Canso Bank. Additional survey work 
was done on the northwest coast of Newfoundland. In June, CSS Baffin was redeployed to the Passam- 
aquoddy Bay area. All the objectives of the CHS/NOS agreement were met. Norwegian Bay was sur- 
veyed in cooperation with the Atlantic Geoscience Centre. During September, 11,906 line km were 
collected. Surveys were carried out in the approaches to Nain on the Labrador coast. 

CSS Baffin also conducted offshore surveys on Georges Bank to test the effectiveness of two Deep 
Ocean Logging Profiler Hydrographic Instrumentation and Navigation (DOLPHIN) vehicles in a pro- 
duction survey. The trial was terminated when one of the vehicles was damaged. The offshore survey 
was completed using CSS Baffin only. 


CSS Maxwell worked until the end of July in the Canada/U.S. boundary waters of Passamaquoddy 
Bay. The ship arrived in St. John's in September and began revisory work in St. John's and Quidi Vidi 
harbours, as well as Bell Island and Long Pond in Conception Bay. Work began on outstanding hy- 
drography required for Smith and Random Sounds, Trinity Bay and for Lewisporte and Botwood, Notre 
Dame Bay, Newfoundland. 


CSS FCG Smith worked in April and November in Halifax harbour. 

Sweep surveys were conducted in the following ports: 

Nova Scotia --Halifax Harbour, Avon River, Annapolis River, Digby, Glace Bay (stadia only), 

Salisbury Shoal (Bay of Fundy); 

New Brunswick -- Shippegan, Lameque; 

Newfoundland -- Couteau Bay, Stephenville, Aguathuna (Port au Port), Port aux Basques, 

Hermitage Bay, Marystown/Mortier Bay, Argentia; 

Prince Edward Island -- Borden, Charlottetown. 

Eastern Arctic Surveys 

In September, CHS used the CCGS Des Groseilliers to survey Resolution Bay, N.W.T. Only two 
days were available for hydrographic surveying. Heavy ice required the ship to be used for escorting du- 
ties. 


Field Surveys 


CSS Baffin 


CSS Maxwell 


CSS FCG Smith 
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Shore Party #1 carried out urgent projects throughout the Atlantic provinces. The party, mobilized Shore P arty #1 
from August to October, completed the following projects: 
Nova Scotia -- Dingwall, Tor Bay, Port Mouton, Chester Basin, Shelbume, Barrington Passage, 
Glace Bay; 
New Brunswick -- Passamaquoddy Bay, Belledune, Miscou Gully. The Tor Bay pilot project, in 
cooperation with the Canadian Coast Guard, tested the positioning of buoys using CHS field sheets and 
electronic systems. The project was carried out from CCGS William. 


The St. Andrew's Shore Party was a joint CHS/University of New Brunswick (UNB) project to pro- St. Andrew's 
vide hydrographic field training for five survey engineering students. An inset was completed for new Shore Part y 
chart 4115 showing the Sand Point Marine Terminal. 


In August, a Halifax company was awarded a contract to digitize 38 field sheets. Trinity Bay and Contract for 
Cape Freels, Newfoundland, were selected for coverage. Digitizin g Field 


Sheets 


Scotia-Fundy Region 
Summary of Field Activities 
1987/88 
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Modernization of — In June 1987, acontractor delivered CSL Puffin, a modified Nelson 34 (Tyler 34) launch, to BIO. 

BIO Launch Fleet The hull is a semi-displacement, round bilge, fibreglass, powered by a 275 hp Volvo diesel and is ca- 
pable of 20 knots maximum speed. The launch was evaluated and selected as the replacement for the 
"F" and "G" class launches. 


Chart Production _ Seven new charts were produced, including a special LORAN "C" latticed chart to assist DFO in 
the surveillance and enforcement of fishing activities on Georges Bank (The Hague Line). In addition, 
four new chart compilations were completed and contracted out for drafting. 

Approximately 8,000 new items were reviewed, including CHS field sheets, construction and dredg- 
ing plans from the Department of Public Works (DPW), and notices to shipping, resulting in 11 chart 
patches and 84 notices to mariners. Also, 12 new edition compilations were completed. Three of the 
compilations were forwarded to Headquarters and six to contract for drafting. The three remaining were 
drafted in-house. 

Three charting contracts were awarded during the year, funded through Arctic Hydrography alloca- 
tions. 

A new digitizing table was installed in the Computer Assisted Cartography Unit. A display termi- 
nal was upgraded and CHS/CARIS software installed. 

Cartographic Research developed software to convert DPW digital data to the CHS format. Assis- 
tance was provided for programs such as DOLPHIN, data base management and the development and 
testing of an experimental private satellite network and print-on-demand system. 


Tidal Section The Passamaquoddy Bay survey placed.a heavy demand on instrumentation during the first half of 
the field season, with both CSS Baffin and CSS Maxwell in the area. Approximately 155 charting ac- 
tion requests were processed involving some 500 field sheets. 

Approximately 150 inspection and maintenance visits were made to the 18 stations of the Perma- 
nent Tide Gauge Network, up from 118 visits last year. The St. John's, Newfoundland, gauge was re- 
moved in February 1987. A temporary Ottboro gauge was set up nearby. Arrangements were under 
way to construct a new permanent gauge house as part of a proposed Department of Transport (DOT) 


Bedford Institute of Oceanography, Dartmouth, Nova Scotia 
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The Puffin 


building. Five Ottboro gauges were overhauled and 10 Tidal Acquisition and Telemetry Systems were 
replaced. 

The Tidal Section serviced and calibrated 46 submersible tide gauges and two data loggers during the 
year. Two of three submersible tide gauges deployed in Newfoundland/Labrador last year were recov- 
ered. 

One of two all weather digital barometers developed at BIO was deployed at Nain. Two submersible 
tide gauges were also deployed in a special anchor. The second barometer was successfully tested at 
BIO. 


A dual-axis bottom-tracking sonar was integrated under contract as part of the maintenance of the 
Bedford Institute of Oceanography Navigation System (BIONAV). The Magnavox T set Navstar re- 
ceiver was also integrated. 

The region produced lattices for Long Range Navigation, adjusted to calibration for 10 large-scale 
coastal charts and four small-scale offshore charts. 

Data collected in the November 1986, Navstar Global Positioning System (GPS) tests showed 
10 metre accuracy at the 95 per cent confidence level. 

A communications test for differential GPS at ranges up to 250 km along the coastline was post- 
poned because of delays in frequency assignment and the supply of High Frequency crystals. 

Experience with the CHS Electronic Chart Testbed contributed to the establishment of IHO draft 
specifications for the Electronic Chart Display and Information System. 

Developments of the EC Testbed, which was designed to improve the speed and reliability of the ra- 
dar overlay, ran into interfacing problems, which were solved by March 1988. 


During the year, Hydrographic Development's top priority was to develop a Virtual Address System 
(VAX)/Virtual Memory System (VMS)-based field data processing package. The design and specifica- 
tions were drawn up with input and cooperation from all regions and Headquarters. At year's end, the 
design was completed and some of the lower level routines for file creation and handling were written 
and "debugged". The tidal processing facet was put to tender. 

Hydrographic control and data logging software for DOLPHIN was converted to run on a MICRO- 


Navigation Group 
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VAX II computer system. Several improvements were added to the basic package. The CSS FCG 
Smith processing package was adopted to process logged data. 

Four additional struts were retrofitted to the CSS FCG Smith booms, extending the coverage by 
5.2 metres to a swath in excess of 42 metres. 

The most recent version of the CARIS II software was installed on the computer-assisted Chart Pro- 
duction facility and used to produce charts. 

Data Loggers demonstrations were postponed. 

Ships Branch provided $750,000 to procure a swath sounding system for the CSS Maxwell replace- 
ment. 


Ongoing tasks included: the coordination of activity reports, and research and development reports 
for the region; the review and response to survey requests; the review of incoming survey data for notic- 
es to mariners action; the review and redrawing of chart formats and schemes as required; and the arrang- 
ing of displays for exhibitions. The Field Data Quality Control Unit inspected the field sheets to veri- 
fy their quality according to Survey Standing Orders. 

The Hydrographic Data Centre worked on improving the management and proper documentation of 
historical data in the Public Archives of Canada at Dartmouth. 

The Fourth Edition, Small Craft Guide, Saint John River was published in May. This edition in- 
cluded an entire new set of photographs taken in the fall of 1985. 

In April, CHS (Atlantic) assumed responsibility for Sailing Directions, Gulf and River St. Law- 
rence from the Sailing Directions Unit in Ottawa. As well, CHS (Atlantic) was responsible for com- 
piling Sailing Directions for Newfoundland, Nova Scotia (Southeast Coast) and Bay of Fundy, Gulf 
and River St. Lawrence, and the Saint John River, New Brunswick. 

Field trips were organized to update information in the Bras d'Or Lakes, Chedabucto Bay and North- 
eastern Nova Scotia. 
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QUEBEC REGION 


The Quebec Region contains 6,000 km of coast and 150,000 sq. km of water area. Five large na- 
tional ports are located in this region: Sept-fles, Chicoutimi, Quebec City, Trois-Rivitres and Mon- 
treal. r 

Tides and currents greatly influence navigation on the St. Lawrence Seaway. As one travels up- 
stream, the range of the tidal fall increases from 1.5 metres at Gaspé to reach almost 6 metres at Que- 
bec City, then decreases until it is barely a few decimetres at Trois-Rivitres. The same phenomenon 
occurs in the Saguenay River, where the tidal fall reaches almost 6 metres at La Baie (Port-Alfred). 

During 1987-88, CHS participated with the Maurice Lamontagne Institute (MLI) in the planning 
and management of several MLI activities including data processing, ships and helicopters, and elec- 
tronics and buildings. 


A tepresentative of the region participated in a three-month interregional exchange with the Scotia- 
Fundy Region to acquire experience in operating the CSS FCG Smith. 

The Tides, Currents and Water Levels Section was integrated with the Hydrographic Survey Sec- 
tion. 

The main 1987-88 surveys were: continuation of a 1:20,000 scale survey of the Magdalen Islands; 
modem surveys of Sorel at scales of 1:20,000 and 1:10,000; surveys of Riviére-Portneuf at a scale of 
1:5,000; tide gauge surveys of the North Shore; installation of tide gauges at Magpie and Natashquan; 
tidal and current surveys of Grande-Anse; contract surveys of the Rivitre-des-Prairies at a scale of 
1:10,000; contract photogrammetric survey of harbour facilities between Quebec City and Trois- 
Riviéres at a scale of 1:2,000; and resumption of complete jurisdiction over the network of permanent 
water level gauges at 41 stations in the region. 


The Quebec Region Chart Production Section completed 18 projects. A new small craft chart of 
Lake Saint John was published in four sections as well as a chart of the Havre-de-la-Grande-Entrée 
channel in the Magdalen Islands. New editions of two charts of the port of Montreal were published 
and three patches were produced. 


CHS Quebec Region staff 
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Hydrographic 
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Chart Production 
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Chart production 1987/88 


— New Charts 
— New editions 


— Fourteen small craft harbours charts 
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The region also produced charts of small ports, mainly in the Magdalen Islands. 
The charts produced during the season were: 


NC 6100 Lake Saint John 

NC 4954 Havre-de-la-Grande-Entrée channel 
NE 1409 Canal de la Rive Sud 

NE 1410 Lac Saint-Louis 

NC C-3 L'Anse-au-Griffon 

NC C-6 Cloridorme 

NC C-13 Tourelle 

NC F-1 Old Harry 

NC F-2 Grande-Entrée 

NC F-3 Pointe-Basse 

NC F-4 Havre-aux-Maisons and Fatima 

NC F-5 Cap-aux-Meules 

NC F-8 Ile-d'Entrée 

NC F-9 Millerand 

NC F-10 Etang-du-Nord 

NC F-11 Pointe-aux-Loups 

NC F-12 Leslie 

NC G-10 Sainte-Anne-de-Pormneuf 

AG 1225 Baie-Comeau, Port Cartier 

AG 4472 Baie-des-Homards to Baie-de-la~Grande-Passe 
AG 1236 Pointe-des-Monts to the Escoumins (Rimouski) 


The Development Section provided development and operational support for the Automated Hydro- Deve lopm ent 
graphic Data Processing System and for the digitization system for hydrographic documents (work Section 
sheets). a 
A tidal chart digitization system was developed. 
An office automation system was developed. 
Research and development work was conducted on the GPS positioning system, LORAN "C"' posi- 
tioning system, remote sensing, photogrammetry, and a portable and digital tide gauge. 
The section participated in regional and national working groups on data processing, data base, elec- 
tronic charts and the GPS system. 
The section acquired a SIMRAD multibeam acoustic scanning system. 


Some 200 people attended a CHS-organized conference entitled "Hydrography, an Essential Element Presentations and 
of the Ocean Sciences", which took place in Rimouski. Presentations were given on the history of hy- Pyblications 
drography in Canada; tides, currents and water levels; positioning systems at sea; depth measurement; 
marine cartography; and electronic charting distribution of digital data. 

A presentation was given on the challenge of digital data in hydrography at the Oceanology Interna- 
tional '88 conference in England, March 8 to 11, 1988. 

Seven final field reports were published during the year. 


Quebec Region participated in several committees during the year, including: Committees 
-- Management Committee, CHS, Quebec Region; 

-- Computer Services User Committee, MLI; 

-- Regional Development Board, Rimouski; 

-- Computer-Assisted Cartography User Committee, CHS, national; 

-- Aerial Hydrography Committee, CHS, national; 

-- DFO Telecommunications Committee, DFO, national; and 

-- Regional Tidal Officers Committee. 
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St. Lawrence River (Cornwall) 
. Georgian Bay Harbours 
Wiarton, Owen Sound, Meaford, 
Collingwood and Thornbury 
. North Channel 
Bay of Islands 
McGregor Bay 
. Lake Ontario (West end) 
. Local surveys (Clarkson) 
. Loran ‘’C’’ Calibrations (Lake Erie) 


Central and Arctic Region 
Arctic Hydrographic Survey Parties 
1987 


1. Arctic Ocean (PCSP) 
Lincoln Sea (DREP) 


2. Hudson Bay 
East coast corridor 
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CENTRAL AND ARCTIC REGION 


CHS Central and Arctic Region is based at the Canada Centre for Inland Waters in Burlington, On- 
tario. The region charts the navigable waters of Ontario and Manitoba, as well as the waters of Hudson 
Bay and James Bay. In addition, the region carries out bathymetric and gravity surveys in the Arctic 
Archipelago in cooperation with the Department of Energy, Mines and Resources. 

A regional representative participated in a CHS/NOS exchange program and worked on a survey out 
of Mobile, Alabama, a swath survey in Seattle, Washington, and a GPS survey in Columbus, Ohio. 


Surveying the North Channel of Lake Huron continued. This work will develop pleasure craft Field Surveys 
charts of McGregor Bay and Bay of Islands. A base camp was established at Birch Island. A Search 
and Rescue component was attached to this survey. 

Harbours at Wiarton, Owen Sound, Meaford, Collingwood, and Thombury were surveyed to provide 
a data base for the construction of A2 harbour charts for Georgian Bay. A Navitronics sweep system 
provided complete bottom coverage to depths greater than 5 metres. The system was used to confirm 
depths in dredged channels and other areas. 

The St. Lawrence River survey was a continuation of a program which started in 1979 to resurvey 
the river from Kingston, downstream to Beauhamnois, Quebec, to support international charting along 
the Seaway. The 1987 survey was based at Cornwall and collected data between Lac St. Francois and 
the Eisenhower Lock. A Search and Rescue component was located on-site. 

The Revisory Survey carried out 18 projects to resolve queries from Cartography, Coast Guard and 
Marine Information Reports. In addition, surveys were completed of Wheatley harbour on Lake Erie, 
and Lions Head harbour and Wingfield Basin on Georgian Bay. 

Clarkson harbour on Lake Ontario was surveyed by Local Surveys to collect data for the construc- 
tion of an A2 harbour chart. Parts of western Lake Ontario were surveyed for a new chart. A two-week 


Mini-ranger station and GPS antenna in Arctic 
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LORAN "C" calibration program was conducted in western Lake Erie. 

The Hudson Bay project continued a program to survey a navigational corridor along the eastern 
coast of Hudson Bay. A 10 km wide corridor was completed, linking the 1985 Poste-de-la-Baleine hy- 
drography with modern corridor hydrography on the eastern coast of James Bay. The project was under- 
taken from CCGS Narwhal. 

During March and April, the Arctic survey was based at the Polar Shelf ice island camp north of EI- 
lesmere Island, approximately 20 km offshore from Nansen Sound. More than 2,200 spot soundings 
and gravity readings were collected. These soundings were the first ever collected in the area, covering 
more than 100,000 sq. km . The survey was completed ahead of schedule. 

An additional survey was completed to collect gravity and depth data on a discrete ocean area north 
of Ward Hunt Island in support of the Defence Research Establishment Pacific. 


The region assumed responsibility for maintaining Sailing Directions, Great Lakes, Volume II, 
from Headquarters. A field survey was conducted through Georgian Bay and North Channel of Lake 
Huron to review and update information for new editions of Sailing Directions, Great Lakes, Volume II 
and the Small Craft Guide, Georgian Bay. Up-to-date oblique aerial photographs were obtained for 
these two publications. 

Narrative Sailing Directions sections and oblique aerial photographs were prepared for inclusion on 
new A2 harbour charts of Belleville and Port Credit. The English and French versions were released of 
a new Small Craft Guide, Lake Nipissing. At year's end, the region maintained five Small Craft 
Guides. 


The Hydrographic Data Centre (HDC) continued to supply source information to Chart Production. 


Data Centre There was a reduction in the number of documents catalogued and an increase in old documents super- 
seded. 


Cartography 


Fully automated chart maintenance records were developed. The manual maintenance cards were re- 
tired. 

HDC hosted a meeting of data base users, in July, to establish common approaches to data manage- 
ment between the regions. HDC also provided user training and wrote access commands for the data 
base. 

A combined system of chart correspondence and construction files was established, reducing duplica- 
tion of documents and making document additions and retrieval more efficient. HDC ran, verified and 
transferred files for Geodetic Adjustment by Least Squares, following a request from the Nautical Geo- 
desy Section for digital horizontal control. 

A new policy was implemented for the acceptance of archival chart history documents. The old li- 
brary loan system was automated, and all publications were recorded in HDC before distribution. 


Central and Arctic Region produces and maintains 202 nautical charts. During 1987-88, the Chart 
Production Division produced nine new bilingual and metric charts, 17 new editions, and 64 Notices to 
Mariners, including 21 chart patches. Fourteen chart reprints were produced for Central and Arctic Re- 
gion by CHS Headquarters. 

During the year, the Marine Information Centre sold 1,215 nautical charts and 95 publications to 
other government agencies and the public. 

Cartographic Research and Development staff were trained in the use of new Computer-Assisted 
Chart Production techniques. Electronic Navigation Charts and Digital Data Bases were explored in an 
ongoing study. 
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Through-Ice-Bathymetric-System (TIBS) is an airborne electromagnetic depth measurement system 
being developed by CHS and the private sector. In April 1987, a demonstration survey of TIBS was 
conducted in Pelly Bay, N.W.T. A total of 700 km of line soundings over an area of 75 sq. km was 
collected in three operational days. 

A project was initiated to develop a new echo sounder for the Arctic. The specifications for the new 
sounder were finalized, and Canadian companies were asked to submit proposals for the project. 

Three commercially available, auto-tracking positioning systems were evaluated as part of a project 
to select a positioning system for the region's sweep system. The Navitronic Navitrack was selected as 
the best system for the sweep vessel. 

The region upgraded the hardware and software of a used Navitronic sweep system inherited from 
Scotia-Fundy Region. Trials were held in Hamilton harbour. The sweep system was then used in a 
harbour survey at Collingwood. The results compared favourably with the results of a standard survey 
of the harbour. 

Extensive modifications were made to the field processor software to convert it to the VAX environ- 
ment. 

The region participated in national discussion concerning the standardization of field data formats 
and the use of CARIS in the field. 


An experimental tide gauging station was operated on Little Cornwallis Island, N.W.T., at the Po- 
laris mine site. Bubbler gauge technology and a special orifice were used to measure changes in sea 
level. The data was transmitted by Data Communication Package to the ARGOS polar orbiting satel- 
lite and processed in Burlington. The gauge, which has been operating successfully for more than a 
year, was recommended for inclusion in the Global Sea Level Observing System (GLOSS) network. 
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The second generation of a circuit board 
was designed and constructed for the portable 
hydrographic gauge. Four of the prototype 
portable gauges were redesigned for Scotia- 
Fundy Region to use in its permanent gaug- 
ing network with existing bubbler gauges. 

A bilingual, voice announcing gauge sys- 
tem using a microcomputer was developed 
and tested as part of a project to replace the 
unilingual, tele-announcing gauges still in 
use. 


Tides, Currents The Permanent Gauging Network, con- 
and Water Levels Sisting of 34 stations on the Great Lakes and 
the upper St. Lawrence River and one sta- 
tion in Hudson Bay, was operated with a 97 
per cent data return. All stations contained 
graph recorders to measure the water level 
variations; in addition, 16 stations had data loggers with real-time access by telephone and 11 stations 
contained equipment to give telephone voice announcements of the water level. Data were collected 
once a week. 

A new shelter was erected at Amherstbury and various intake pipes were repaired. New power and 
telephone lines were installed at the Burlington gauge. 

In April, 1987, seven submersible tide gauges and three current meters were deployed in Pelly Bay 
and Committee Bay, N.W.T. The tidal range at large tide was approximately 3.5 metres in Pelly Bay 
and exceeded 4 metres at the south end of Committee Bay. 

The Tidal Surveys Division provided seven hydrographic field parties with vertical control informa- 
tion using either the permanent gauging network or the new portable hydrographic digital gauges. 

Preliminary results of a tide gauge record obtained from Long Island in Hudson Bay indicated a re- 
duction in mean sea level by about 0.3 metre from the original record at this site 30 years before. This 
result agreed with earlier information from the Belcher Islands, implying a rate of crustal uplift of ap- 
proximately 0.01 metre per year in this area. 

The Charting Requests Division responded to 276 charting requests for adjustments to sounding, 
heights and elevations, for datum notes and hydrographs, and for clearances, tidal information and cur- 
rent data. Information was also supplied for Sailing Directions, Labrador and Hudson Bay. 

The Monthly Water Level Bulletin for the Great Lakes was published and distributed to a mailing 
list in excess of 2,600. A draft of a Gauge Attendant Handbook was completed and copies were distrib- 
uted for comments. 

A study was prepared on the effects of wind stress on water levels in Lake Erie as it related to water 
level transfers for the International Great Lakes Datum (1980). The study was prepared for the Vertical 
Control and Water Level Subcommittee of the Coordinating Committee on Great Lakes Basic Hydraul- 
ic and Hydrological Data. The zero for IGLD (1980) was defined, and data were prepared for water level 
transfers and level line adjustments. 


Launch with sweep system 


Engineering During 1987-88, trials were conducted aboard the MV Arctic with the ice radar system developed by 
and Technical DFO. A sophisticated radar display system was developed during the year. 


Services 
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PACIFIC REGION 


The Pacific Region's major survey for the season was for charts 3482 and 3494, Vancouver harbour, 
Western and Central portions. The survey was carried out from the barge L, Pacifica after new photo- 
graphy was flown and a coastline plot produced under contract. Data collection was fully automated. A 
plot of the soundings combined with the digitized coastline was generated and returned to the survey 
party. 

The barge Pender was assigned to the continuing resurveys of the west coast of Vancouver Island. 
Operations began at the north end of Millar Channel, proceeded clockwise around Flores Island includ- 
ing Shelter, Stewardson and Holmes Inlets, and ended up in Hot Springs Cove. 

CSS Richardson resurveyed a portion of Prideaux Haven at a scale of 1:6,000 for a chart sheet revi- 
sion in the Chart Atlas, Chart 3312. This vessel also surveyed Cumshewa Inlet and approaches in the 
Queen Charlotte Islands. 

The region provided support to the Marine Survival of Salmon (MASS) project. 


A project was mounted with CCG Hay River and DPW Edmonton on the Hugh A. Young and Arctic 
Dredge 253 in the Mackenzie River. The project was conducted to resurvey the southern approach to 
the Ramparts. 


Revisory surveys were carried out in the Gulf Islands area and in False Creek, Indian Arm and the Revisory Sur veys 
North Arm of the Fraser River. An area in Darby Channel was resurveyed as a result of a reported rock. 
Two reported rocks on the east coast of the Queen Charlotte Islands were investigated. Some reviso- 
Ty work was carried out in the Octopus Islands area. 


A LIDAR survey was carried out under contract of Aristazabal Island to the Price Islands on the Brit- Contract Surveys 
ish Columbia coast. The Vancouver harbour and Queen Charlotte Sound area coastline plots were also 
carried out under contract. 


British Columbia Sailing Directions, Volume I (South Portion), 14th edition and Volume II (North Sailin g Directions 
Portion), 11th edition were published. A Sailing Directions officer obtained new photography and revi- 
sory data for the Mackenzie River. 

A revisory cruise onboard CSS Richardson concentrated on the British Columbia coastal area of is- 
lands and inlets adjacent to the east of Queen Charlotte Sound and Hecate Strait. 


A network of 21 permanent tide gauges and four temporary tide gauges was maintained in the West- Tidal and 
ern Arctic and on the Pacific coast. The data from these gauges were processed and archived on a Current Surveys 
monthly schedule for studies of mean sea level, crustal movements and storm surges, as well as hydro- 
graphic surveys, oceanographic studies, and the Tide and Current Tables. 

Two tsunami warning stations were maintained on the Pacific coast. A prototype station was oper- 
ated at Queen Charlotte using Meteor Burst mode for data transmission. Data was telemetered to Vic- 
toria once an hour, or whenever a rapid rise or fall in water level was detected. 

The narrow passes project proceeded on schedule. Surveys were carried out of passes in the Stuart 
Island area (Whirlpool, Greene and Arran Rapids), as well as in Sulphur Passage and Seymour Narrows. 

The current was measured during a complete spring and neap tidal cycle. 

The CSS Pender hydrographic field party conducted a short current survey Hayden Passage to test a 
prototype digital current meter, developed at the Institute of Ocean Sciences. The meter performed well 
in this first field application. 

Publishing of Centre of Disciplinary Expertise (CODE) data obtained in the years 1979-81 was 
completed and made available to the public. 
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On two cruises on CSS Parizeau, LORAN "C" drifting buoys were deployed to measure surface cur- 
rent rates and direction, to obtain navigational information and to support various projects by fisheries 
scientists at Nanaimo, including a study of crab larvae distribution. 

In the autumn of 1987, the Ocean Storms program conducted field studies of the heat transfer be- 
tween the ocean surface, the deep ocean, and the atmosphere to assist in forecasting storms in the north- 
east Pacific. 

The region continued to study currents along the west coast of Vancouver Island, using LORAN 
"C" drifters to determine how well the near surface water was "trapped" on the continental shelf. These 
studies were part of the MASS program. 

A computer model was developed to study the effect of a proposed training wall in Annacis Channel 
on the stability of this waterway, which is part of the trifurcation below New Westminster. Both mod- 
el and field observations to verify the results were completed in December 1987. 

A computer-graphic film was produced to simulate the movement of a pollutant in the Fraser estu- 
ary as affected by the interaction between tides and river discharges. 

An earlier-developed technique to track oilspills from the air during periods of poor visibility was 
modified. The previous Inertial Navigation System was replaced by a portable LORAN "C" inside the 
aircraft. The new system was successfully tested and subsequently used to inspect an off-shore dump- 
ing site of gypsum, at the request of Environment Canada. 


A new edition of Chart 3311, "Sunshine Coast", was released in May. It was the first time a new 
edition was produced by extensively updating digital chart files. 

The following charts were produced: 

3424 - Approaches to/Approches 4 Oak Bay 

3564 - Plans - Johnstone Strait 3909 - Plans - Chatham Sound 3956 - Malacca Passage to/a Bell 

Passage 

3957 - Approaches to/Approches a Prince Rupert Harbour 

3959 - Hudson Bay Passage 

6452 - Mackenzie River/Fleuve Mackenzie (Kilometre 0-58) 

6453 - Mackenzie River/Fleuve Mackenzie (Kilometre 58-90) 

6454 - Mackenzie River/Fleuve Mackenzie (Kilometre 90-147) 

6455 - Mackenzie River/Fleuve Mackenzie (Kilometre 147-205) 


New Editions - 21 
Reprints - 25 
Overprints - 13 
Patches - 2 
Reprinting - 1 


Reissued publications included the second reprinting of the Juan de Fuca Strait to Strait of Georgia 


Current Atlas and a new edition of Chart 3670. The latter, covering the Pacific Rim National Park, 
and which has parks information printed on the reverse side, was produced in cooperation with Environ- 
ment Canada, Parks Branch. 

Chart Production staff also continued production of a new cruising atlas of the Gulf Islands, includ- 
ing 26 pages of charts and all the necessary supporting data to make it the only necessary publication 
for navigating these waters. 

At year's end, a Mariner's Routing Guide for the Juan de Fuca Strait and Southern Strait of Georgia 
was being produced for the first time for CHS. 


Chart Production 
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Pacific Region chart production staff 


Activities in Computer-Assisted Cartography continued to place a heavy demand on existing 
facilities. Scheduling periodically required two shifts for digitizing and editing. 

The Kongsberg plotter produced approximately 300 plots during the year. Nine field sheets of 
various sizes and scales were digitized under contract. 


Lectures and tours of Chart Production were given to representatives of the Malaysian and New 
Zealand navies, local government officials and yacht club members, among others. 


The previous year's paper, The Making of a Cruising Atlas for the Recreational Boater, was updat- 
ed and published in the Canadian Surveyor. 


The Hydrographic Data Centre set up a data base system indexing some 1,500 field sheets. Initial 
input was performed using outside contract personnel and two students under a World Youth Organiza- 
tion exchange program. 

Requests for duplication of survey documents increased by about one third from 1986-87. 

The Navigational Aids Section reorganized all nomenclature cards, approximately 10,000, to con- 
form to the system in current gazetteers. Almost 200 survey positions of Pacific Coast Lights were 
prepared for inclusion in Nautical Geodesy's "Lites File". 


New Chart 3552 was displayed at the Vancouver Boat Show along with panels describing the sym- 
bols and abbreviations portrayed in Chart No. 1. 

A Memorandum of Understanding was signed with the Canadian Government Publishing Centre to 
allow distribution offices to sell CHS and DOT publications on a consignment basis. 


—< Aff 


Meetings were held with Vancouver and Victoria area chart dealers to discuss distribution and 
shipping, and to promote new charts. As a result, charts and publications were delivered bi-weekly to 
Vancouver and Southern Vancouver Island for four months, an experiment which was very successful. 

Chart Amendment staff, along with their regular duties, assisted in designing the Vancouver Boat 
Show display, and printed and trimmed ozalid copies of 29 new editions of the Mackenzie River chart 
series. 


Development of the LARSEN 500 LIDAR system culminated at the end of the fiscal year when the Development 


system hardware was transferred to Terra Surveys Ltd. on long-term loan. During the year, the system 
was used, with a camera mounted on the frame, to survey a complicated stretch of coastline on the Brit- 
ish Columbia North Coast. The photographs obtained gave excellent and complete 3-D feature delinea- 
tion with detail unavailable from the old photography or usual hydrographic methods. 

The National Aerial Hydrography Working Group assumed responsibility for liaison with the con- 
tractor. 

The Marine Survival of Salmon (MASS) project continued and a side scan sonar system was devel- 
oped into an acoustic stock assessment tool. 
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APPENDIX III 


Title Scale NEW CHARTS 
PUBLISHED 

2028-3 Cook's Bay and/et Holland River 1:20 000 1987-88 

L/C2123 Pelee Passage to/a the Detroit River 1:10 000 

INT 4828 

3424 Approaches to/Approches 4 Oak Bay 1:10 000 

3564 Plans - Johnstone Strait Various 

3909 Plans - Chatham Sound Various 

3956 Malacca Passage to/a Bell Passage 1:40 000 

3957 Approaches to/Approches a Prince 

Rupert Harbour 1:40 000 

3959 Hudson Bay Passage 1:40 000 

L/C4118 St. Mary's Bay 1:60 000 

INT 4607 

4202 Halifax Harbour - Point Pleasant to/ 

4 Bedford Basin INT 4633 1:10 000 

4203 Halifax Harbour - Black Point to/a 

Point Pleasant INT4633 1:10 000 

L/C4234 Country Island to/a Barren Island 1:60 000 

L/C4236 Taylors Head to/a Shut-In Islands 1:60 000 


L/C4832 Fortune Bay - Southern Portion/Partie sud 1:60 000 


4848 Holyrood and/et Long Pond Various 
4954 Chenal du Havre de la Grande Entrée 1:15 000 
5048 Cape Harrigan to/aux Kidlit Islands 1:60 000 
6030 Manitoulin Island Lakes/ 

Lacs sur Manitoulin Island 1:30 000 
6035 Lake Nipissing/Lac Nipissing - 

Eastern Portion/Partie est 1:40 000 
6036 French River 1:15 000 


6037 Lake Nipissing/Lac Nipissing - 
Iron Island to/a West Bay 1:25 000 
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APPENDIX IV 


ASF 


BIO 


BIONAV 


CARIS 


CCGS 


CIDA 


Additional Secondary Factor List of 
Acronyms 

Bedford Institute of Oceanography 

Bedford Institute of Oceanography Navigation System 

Computer Assisted Resource Information System 

Canadian Coast Guard Ship 

Canadian International Development Agency 

Chart Information System 

Canadian Hydrographic Service 

Centre of Disciplinary Expertise 

Canadian Scientific Ship 

Department of Public Works 

Department of Fisheries and Oceans 

Department of National Defence 

Deep Ocean Logging Profiler Hydrographic Instrumentation and Navigation 

Department of Transport 

Electronic Chart 

Global Sea Level Observing System 

Global Positioning System 

Hydrographic Data Centre 

International Great Lakes Datum 

International Hydrographic Organization 

International 

Integrated System for Automated Hydrography 

Laser Bathymetry System 

Map and Chart Data Interchange Format 


Marine Survival of Salmon 


Wj S)s) 


Ll 


New Chart 

New Edition 

National Earth Science Series 

National Ocean Service 

Northwest Territories 

Data Base Software 

Program of Energy Research and Development 
Shoreline Mapping System 

Through Ice Bathymetry System 

University of New Brunswick 


Virtual Address System 
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PACIFIC REGION 


1) Cumshewa Inlet Standard Survey 
2) Queen Charlotte Sound Standard Survey 
3) Arrow Lakes Horizontal Control 
4) Beaufort Sea Standard Survey 


CENTRAL AND ARCTIC REGION 


5) Gulf of Boothia PCSP Spot Sounding 
6) Eastern Hudson Bay Standard Survey 

7) North Channel, Lake Huron Standard Survey 

8) Bay of Quinte, Napanee River Standard Survey 

9) Southern Lake Ontario Standard Survey 
10) St. Lawrence River Standard Survey 


QUEBEC REGION 


ll) Sorel Standard Survey 
12) Québec to Trois-Riviéres Harbour Surveys 
13) North Shore Gulf of St. Lawrence Sweep, airborne lidar 
14) Iles de la Madeleine Standard Survey 


SCOTIA - FUNDY REGION 


15) Pt. Lepreau to Saint John Standard Survey 

16) LaHave Basin Multidisciplinary Survey 
17) South Coast, Newfoundland Standard Survey 

18) Smith and Random Sounds Standard Survey 

19) Greenspond Island to Cape Freels Standard Survey 

20) Botwood, Nfld Standard Survey 

21) Northwest Nfld Standard Survey 

22) Nain Standard Survey 

23) DND requirement Approaches, beaching sites contract survey 
24) Eastern Baffin Island Standard Survey 

25) Southern Bathurst Island Shoal Examinations 

26) Belcher Channel Route Survey 


27)  Grise Fiord Horizontal Control 
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HEADQUARTERS 


The Planning Unit continued to work with the Canadian Coast Guard on the Arctic 
Hydrographic Survey Program and with the Department of National Defence for the 
establishment of horizontal control on the east coast of Devon Island, north to Alert, 
Northwest Territories. The unit coordinated, with the Department of National Defence, 
hydrographic surveys of six short-range radar sites in the North Warning System, on 
the Labrador coast and on eastern Baffin Island. As well, the unit prepared the annual 
Canada - United States Mapping and Charting Plan for the Department of National 
Defence. 


Work began on an upgraded video on the Inland Waters Coastal and Ocean Informa- 
tion Network (ICOIN). The unit also updated hydrographic field sheet indexes and the 
National Status of Surveys graphic. 


A coordinating committee was established for development programs. The committee 
comprises the Regional Development Coordinators and is chaired by the Chief of 
Hydrographic Development. New data loggers will be acquired across the Canadian 
Hydrographic Service (CHS). Negotiations were held with the regions to determine 
national requirements for these loggers. The effort to ensure that CHS is prepared for 
the era of Global Positioning System (GPS) continued. 


Hydrography and cartography courses were, as in previous years, conducted for CHS 
personnel. Overseas students participating in the cartography courses came from 
Pakistan, Malaysia and the Seychelles. 


Eight field sheets were digitized by the Ocean Mapping Division using the Computer 
Assisted Resource Information System. Four Natural Resource Maps and five of the 
National Earth Science Series were placed on Open File. There were reruns for one 
Regional Bathymetry Map (RBM) and one General Bathymetric Chart of the Oceans 
map. Twenty Additional Secondary Factor (ASF) chartlets were prepared for the 
Geodesy Unit. Production continued on new editions of nonseries maps of the Bay of 
Fundy to the Gulf of St. Lawrence and the Newfoundland Shelf. Construction began 
on a 1:250,000 digital bathymetric database, built around the Natural Resource Map 
series. When complete, the database will be used to support ICOIN and External Affairs 
boundary negotiations. 


Combining and adjusting the horizontal control survey areas continued throughout the 
year, in preparation for the North America Datum 1983. In support of this, CHS 
published 58 charts and 210 notes. A total of 687 charts and chart sections were assessed 
by the end of the year. 


Twenty ASF diagrams were prepared for inclusion in the Canadian Coast Guard’s pub- 
lication ‘‘Radio Aids to Marine Navigation.”’ 


The 1989 Tide and Current Tables, prepared in cooperation with the Marine Environ- 
mental Data Services Branch (MEDS), were released in October 1988. CHS participated 
with the International Hydrographic Office (IHO) in developing policies on the release 
of tidal constituents for commercial purposes. CHS and MEDS are custodians of the 
IHO database. 
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MARINE CARTOGRAPHY 


Quality Control 
and Services 
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Mariners 


Quality control officers reviewed 158 colour proofs of nautical charts and related publi- 
cations, as well as 32 projects, including 3 chart compilations, at other stages of 
production. 


Production monitoring delivered 153 charts to Energy, Mines and Resources Canada 
for printing. CHS printed 170 items during this period, including 19 New charts, 61 New 
Editions and 67 Reprints, as well as Chart Catalogues, Sailing Directions’ indexes and 
Geoscience maps. 


The Nomenclature Section supplied names information for 14 New Charts, 20 New 
Editions, a small harbour chart and a Chart Patch. Two names were submitted to the 
Canadian Permanent Committee on Geographical Names for approval. 


In April, the Advisory Committee on Names of Undersea and Marine Features approved 
37 new names for the area of the Virgin Rocks and Eastern Shoals on Chart 8011 of 
the Grand Banks of Newfoundland. In addition, 11 French counterparts for previously 
approved names of undersea features in the area of Charts 801 (Bay of Fundy to Gulf 
of St. Lawrence). and 802 (Newfoundland Shelf) were approved. 


Cartography corrections for 11 New Editions, a Limited New Edition and 12 Reprints 
of Charts, Special Charts and Sailing Directions’ indexes were completed. 


Marine Cartography continued to provide and/or verify all textual data required for 
nautical charts in both official languages. Headquarters and regional colour proofs were 
reviewed for adherence to national content and uniformity of presentation. 


The Notices to Mariners Unit produced 1,087 notices to mariners, affecting 547 charts. 
A total of 1,019 chart correction tracings were prepared. 


Aids copies for new printings of charts were submitted for drafting as follows: 


Reprints 42 
New Editions 6 
Limited New Editions 3 
Patches Sil 
Total 82 


The unit issued 195 releases affecting 273 CHS charts and related publications. One 
hundred and fifty-six colour proofs of new charts, new editions, reprints, patches and 
overprints were reviewed and assigned publication dates, as required. 
The Chart Correction Unit made 4,412,355 corrections to chart stocks. 


The Reprint Section drafted and prepared the following for press: 


New Editions 6 
Limited New Editions 3 
Reprints 42 
Reruns 6 
Patches 31 


A total of 255,806 charts and 70,619 related publications were distributed during the 
year. 


A special version of the Computer Assisted Resource Information System was released 
for field processing in 1988. Early 1989 saw a combined field processing and cartographic 
system released which provided first-generation text manipulation capabilities. A generic 
PLOT package was also developed and distributed as part of those software kits. A cer- 
tification document was prepared and documentation updates were provided to Regional 
offices. A preliminary evaluation of the Overplot Removal Program was done and a 
report generated. 


The Computer Assisted Resource Information System was installed and used in both 
hydrographic and cartographic activities in the Scotia-Fundy, Central and Arctic and 
Pacific regions during the year. A course syllabus was prepared and courses were given 
to both hydrographers and cartographers on the use of the system. 


Distribution of Sailing Directions and Small Craft Guides totalled 12,221 as follows: 


Ottawa 7,265 
Pacific Region 3,502 
Canadian Government Publishing Centre 1,454 


At year’s end, the library contained 36 English and French Sailing Directions and Small 
Craft Guides. During 1988-89, the following editions of Sailing Directions and Small 
Craft Guides were published: 

(1) Small Craft Guide, British Columbia, Volume 2, Seventh Edition (Pacific region); 
(2) Small Craft Guide, Georgian Bay, Third Edition (Central and Arctic Region); 


(3) Guide nautique, Baie Georgienne, troisiéme édition (Headquarters); and 


(4) Instructions nautiques, Labrador et baie d’Hudson, sixiéme édition (Headquarters). 
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The Scotia-Fundy region is located at the Bedford Institute of Oceanography (BIO) in 
Dartmouth, Nova Scotia. 


The region is responsible for the area from George’s Bank, south of Nova Scotia, to 
the central Arctic, including half of the Gulf of St. Lawrence and the Grand Banks of 
Newfoundland. It is the largest of the four regions and maintains 430 of the 1,050 nautical 
charts covering Canadian waters. 


The Field Surveys Division conducts hydrographic surveys of navigable waters within 
the region to update and produce navigational charts and related publications. It also 
manages multiparameter surveys of the eastern Canadian continental margin to help 
determine judicial boundaries and to manage offshore nonrenewable resources. 


For the first time, totally digital files were produced for new surveys in this region. 
The new Hydrographic Information Processing Package (HIPP) was placed on vessels 
CSS Maawell and CSS Baffin. The Computer Aided Resources Information (CARIS) 
was also incorporated at the end of the field season. 


During 1988-89, the division completed 44,290 km of sounding profiles, conducted 
1,384 shoal examinations, swept 12 ports and verified 95 km of shoreline. 


In addition, the CSS Maxwell obtained 3,026 km of soundings, examined 722 shoals 
and verified 286 km of shoreline. Surveys for six short-range radar sites along the 
Labrador and Baffin Island coasts were also carried out under contract. 


Six survey parties were deployed from the region: the CSS Baffin, CSS FCG Smith, 
L.M. Lauzier, Eastern Arctic Surveys, operating from a Transport Canada icebreaker, 
and a revisory party. A training program was carried out in cooperation with the Uni- 
versity of New Brunswick. The CSS Maxwell continued to operate out of the Newfoundland 
Region. 


The CSS Baffin completed a survey in the Pt. Lepreau to Cape Spencer area for the 
production of a new navigational chart. The ship also completed surveys for another 
new chart in the area of St. John’s Bay on the northwest coast of Newfoundland. This 
project is now considered 95% complete. 


On the Labrador coast, the CSS Baffin obtained Loran-C lattice calibrations data at 
Nain, and in the Arctic carried out standard surveys south of Bathurst Island and ice 
reconnaissance of Belcher Channel by helicopter. The CSS Baffin also carried out 
surveys from Cape Jamieson to Cape Christian before returning to BIO in September. 
The CSS Baffin began a multiparameter survey with the Atlantic Geoscience Centre 
along the Scotian Shelf off Halifax. 


The CSS FCG Smith carried out acoustic sweep surveys and conventional surveys in 
both Nova Scotia and New Brunswick. Among the areas swept were Bedford Basin, 
Lockeport Harbour, Shelburne Harbour, Barrington Bay, Pictou Harbour and Caraquet 
Harbour. 


The CCGS John A. MacDonald was made available by Transport Canada for surveys 
in the areas of Allen Bay, Grise Fiord and Resolute Passage. 


A small party carried out small surveys in Halifax Harbour, St. Croix River, Chance 
Harbour, New Brunswick, and Brier Island, Nova Scotia. 
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The L.M. Lauzier, as part of a vessel exchange program with the Quebec Region, car- 
ried out surveys at Port Saunders, Newfoundland. 


The CSS Maxwell, working out of the Newfoundland Region, carried out surveys 
(May 1 to November 4) along the north and east coasts of Newfoundland and the 
Labrador coast, including areas in Notre Dame Bay, Greenspond Island to Cape Freels, 
Trinity Bay, Twillingate Harbour, Bacalhoa Island to Blacks Island, Punch Bow] Harbour, 
Bonavista Bay, St. John’s Harbour, Cape St. Francis, Springdale and St. Anthony. 


Hydrographic training was provided for seven University of New Brunswick engineer- 
ing students in the project designed to collect information for a new chart of Dipper 
Harbour, New Brunswick. 


The development of a VAX/VMS field data processing package was Hydrographic Devel- 
opment’s highest priority during the year. The design and specifications were drawn 
up with input and cooperation from all regions and Headquarters. The goal is to develop 
a common processing package integrated with CARIS II for interactive editing. 


Hydrographic control and data logging software for DOLPHIN submersibles was con- 
verted to run on a micro-VAX II computer system. 


Four additional struts were retrofitted to FCG Smith’s booms, extending the coverage 
by 5.2 m to a swath in excess of 42 m. Changes were made to the logging software 
to improve the reliability of depth soundings. 


The most recent version of the Computer Assisted Resource Information System soft- 
ware was installed in the computer assisted Chart Production facility and used to pro- 
duce charts. 


Nine new charts were produced for the Atlantic Region during the fiscal year 1988-89. 


Approximately 6,000 new items were reviewed, including field sheets, construction 
and dredging plans from Public Works Canada and Notices to Shipping, resulting in 
13 chart correction patches and 70 Notices to Mariners. Fourteen new edition compila- 
tions were completed. Contractors completed four new chart compilations and drafted 
three new charts and six new editions. 


Forty chart dealership inspections were carried out in the Region during 1988-89. 


CHS’s Computer Assisted Resource Information System (CARIS) was twice upgraded 
during the year. A new plotter was also installed in the Computer Assisted Cartogra- 
phy Unit. 


Thirty-eight tidal gauges were serviced, calibrated and issued to hydrographers during 
the year. The Port aux Basques gauge of the Permanent Tide Gauge Network was rebuilt 
after being damaged by lightning. The Lark Harbour gauge could not be reconstructed 
after it was severely damaged in a storm. It may be replaced when a suitable new host 
wharf structure is built. In total, 114 station visits were made, five gauges were replaced 
and six Tidal Acquisition and Telemetry System (TATS) units were replaced. Four new 
TATS units were installed. 


The Tidal Division also serviced and calibrated 21 submersible tide gauges for the 
regional Science Branch. An all-weather digital barometer, developed in the division, 
was transferred to private industry. A barometer deployed last year at Nain was 
recovered. 


The division supported a proposal to develop a device for measuring the rate of rise 
and fall of water in stilling wells of the Permanent Tide Gauge Network. The device 
will be used to check the damping characteristics of wells in the network. 


The division also supported the development of a Coastal Ocean Water Level Informa- 
tion System (COWLIS),. This system will interrogate all Permanent Tide Gauges, carry 
out quality control checks and checks for storm surges and disseminate the informa- 
tion throughout the Atlantic provinces. 


CHS was a participant in the North Sea Project — a major test of electronic charting 
(EC). The project was led jointly by Norway and Denmark with participation by Sweden, 
the Federal Republic of Germany, the Netherlands, Belgium, France and the United 
Kingdom. Canada, with the EC Testbed developed by the private sector, was the only 
non-North Sea country to participate. The Scotia-Fundy region also supported a pro- 
posal to develop an automatic radar positioning system that matches radar images with 
digital chart and/or historic radar data. 


The Data Management and Planning Division coordinates annual workplans, activity 
reports and research and development reports. Survey requests were reviewed, chart 
schemes reviewed and redrawn as required and displays for exhibitions arranged. A total 
of 89 field sheets were inspected. 


A total of 619 new items were received by the Hydrographic Data Centre for catalog- 
uing. More than 2,000 documents were provided for CHS, other government agencies 
and private industry. 


The Navigation Group maintained and modified BIO’s Navigation System (BIONAV), 
which performed reliably during the year. CHS staff from Scotia-Fundy continued to 
participate in the national working group sponsoring research and development for the 
Global Positioning System (GPS) issues affecting hydrography. 


Loran-C lattices for five New Editions were produced for the Atlantic region. Two lat- 
tices were produced for the Quebec region. 


The Sailing Direction Unit updated Directions and Small Craft Guides and prepared 
for the printing of Sailing Directions for the St. Lawrence Gulf and River and Nova Scotia. 


A data Validation Section was created during the year to keep the Hydrographic Data 
Centre up to date and error free. A major problem is the validation of old digital 
bathymetry files. Data validation is now carried out for all incoming data. 
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The Quebec region covers 6,000 km of coastline and 150,000 km? of water area. Five 
large national ports are located i in this region: Sept- fles, Chicoutimi, Quebec City, Trois- 
Riviéres and Montreal. The St. Lawrence Seaway, located i in the region, is busier than 
the Panama and Suez canals put together. 


Despite difficult ice conditions in winter, the Seaway is open as far as Montreal 12 months 
a year. Tides and currents greatly influence navigation on the Seaway. As one travels 
upstream, the range of the tidal fall increases from 1.5 m at Gaspé to almost 6 m at 
Quebec City and then decreases until it is barely a few decimetres at Trois-Rivieres. 


The region has four sections: 


(1) Hydrographic Data, responsible for the collection of bathymetric, topographical, 
tidal and current data for navigation; 


(2) Nautical Information Management, responsible for Notices to Mariners, manage- 
ment of the Hydrographic Data Centre, drafting Sailing Directions and implementing 
a hydrographic priorities model for regional planning; 


(3) Chart Production, responsible for compiling internal and external data for the pro- 
duction of nautical charts; and 


(4) Development, responsible for coordinating and implementing new technologies. 


This was a productive year for hydrographic surveys. The survey of the Magdalen Islands 
was completed after six seasons of on-site data acquisition. 


The principal surveys in 1988-89 were completion of hydrographic surveys of the 
Magdalen Islands (scale 1:20,000), a hydrographic survey on the St. Lawrence River 
(Sorel) (scale 1:20,000), a field revisory survey of small ports between Sept- fles and 
Johan Beetz aboard the FCG Smith, a topographic revisory survey of the Lower North 
Shore aboard the L.M. Lauzier for the production of a new nautical chart, and an 
emergency survey in search of the Coudre-de-l’Ile wreckage, a hydrographic survey 
of the Middle and Lower North Shore harbour facilities (scale 1:2,000), a Larsen 500 
contract aerial survey of harbour facilities between Trois-Riviéres and Montreal for basic 
production (scale 1:2,000) and a tidal current survey in the Saguenay River. 


This new section manages nautical information, prepares draft notices to mariners and 
notices to shipping, manages the CHS distribution network and prepares Sailing 
Directions. 


Chart production for 1988-89 included the production of patches for Black-Cape, La 
Romaine, La Tabatiére, Ile-aux-Coudres, Cacouna and Blanc-Sablon. 


New Editions were produced for Varennes to Long Point and Port of Montreal. 
Charts were produced of several small ports, including Lourdes-de-Blanc-Sablon, Grande 
Vallée, Anse de Mont-Louis, Ste-Anne-des-Monts, Ste-Anne-de-Portneuf, Pointe-aux- 


Cenelles, Newport-Point and Blanc-Sablon. 


Production of new charts of the following areas were begun: Batiscan to Lac St.-Pierre, 
Magdalen Islands South, Lac St.-Pierre and Riviére-des-Prairies. 
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PACIFIC REGION 


The Canadian Hydrographic Service, Pacific Region, is based at the Institute of Ocean 
Sciences (IOS) in Sidney, British Columbia. The region’s area of responsibility extends 
from the coast of British Columbia, east to the Manitoba-Saskatchewan border and north 
to include the western Arctic. 


Major surveys were undertaken for new charting in the Queen Charlotte Strait area 
and for navigation safety and proposed pipeline routes in the Beaufort Sea. 


The CSS John P. Tully surveyed Queen Charlotte Sound. The area is transited by an 
increasing number of large cruise ships and is an area of commercial fishing. Previous 
surveys of this area were carried out 40 years ago. 


The CSS John P. Tully also conducted surveys in the vicinity of the Amauligak oil field 
in the Beaufort Sea and deployed drift buoys for ocean physics, collected water samples 
for ocean chemistry and logged a variety of data on the journey into and out of the Arctic. 


The Field Surveys section provided navigation and logistics support to the ongoing 
Marine Survival of Salmon (MASS) project. 


Revisory surveys were carried out in Howe Sound, the Gulf Islands, Vancouver Harbour 
and the Fraser River. 


A photogrammetric mapping project was carried out of the Columbia River and Arrow 
Lakes system by contract. 


The 7th Edition of B.C. Small Craft Guide, Volume II, was published in April. 


Revisory cruises were made onboard the CSS Richardson for data and new photographs 
for the next edition of B.C. Sailing Directions, Volume II. 


The photography was obtained for the Gulf Islands area by helicopter. Photography 
of the west coast of Vancouver Island was undertaken during the year. 


A network of 28 tide gauges was maintained on the British Columbia coast and in the 
Western Arctic. Several temporary gauges were also operated in support of hydrographic 
surveys and special projects. The data from these stations is used for a wide range of 
studies and applications, including sea level change, storm surges, fish habitat and phys- 
ical oceanography. 


Tsunami warning stations were operated at Langara Island and Bamfield in support 
of Canada’s commitment to the Tsunami Warning System in the Pacific. A new station 
was installed at Winter Harbour. A site was selected for a station to be installed next 
year at Rennell Sound on the west coast of Graham Island. 


Surveys of the tidal streams in hazardous and fast flowing narrow passes on the British 
Columbia coast continued. These strong currents, with speeds as high as 16 knots, pose 
a serious hazard to navigation. Analysis of the data has resulted in preliminary predic- 
tions for three passes. 


On the west coast of Vancouver Island, near-surface current meter moorings were main- 
tained over the summer to monitor the coastal current and to study the currents and 
eddies in this region. In addition, cruises were undertaken to look for links between 
this water motion and the migration of juvenile salmon. 


In a joint project with the Pacific Biological Station (PBS), the relationship between 
transport through Hecate Strait and the recruitment rate of juvenile cod was examined. 
Results show that transport through the Strait in winter and water temperature in winter 
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Tsunami warning station 


both contribute to fluctuations in this recruitment rate. Various indicators for transport 
through Hecate Strait for the 11-month period during 1983-84, in which Tides and 
Currents maintained current meters, were examined. 


A computer graphics representation of a Lagrangian version of a numerical model of 
the Fraser River was completed. This model computes the path and residence time 
of contaminats accidentally released into the estuary. A numerical model was also com- 
pleted to assess the effect of a proposed training wall upon the self-scouring of annacis 
Channel, as requested by the Canadian Coast Guard. 


Advice was provided to government agencies involved int he cleanup of a major oilspill 
which originated off the Washington coast on December 23, 1988, and subsequently 
washed ashore on the beaches of Vancouver Island. A second major spill near Valdez, 
Alaska, on March 24, 1989, was closely followed. 


A New Chart of Cambridge Bay, the first CHS chart to depict depth measurements from 
a Light Detection and Ranging (LIDAR) Survey, was released in April. Other New Charts 
were a large-scale chart of Winter Harbour and a plan chart of Saltspring Island. During 
the year the following were produced: 


New Editions 38 
Reprints 18 
Patches 2 
Reprintings 2 


The use of computers in cartography continues to grow. Approximately 270 plots were 
so produced during the year. The cartography unit organized a number of lectures and 
tours for Canadian Power and Sail squadrons, foreign and local government officials, 
yacht club members, school groups and service clubs. CHS displayed two operating 
tide gauges: a Tidal Acquisition and Telemetry System (TATS) gauge and a Low Power 
Tide Gauge (LPTG) at the Vancouver Boat Show. 
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DEVELOPMENT 


Flood tide at Arron Rapids 


The Hydrographic Data Centre processed 826 plans, 313 Marine Reports and fulfilled 
requests for duplication of 294 field survey documents. Three members of the Malaysian 
Hydrographic Office spent six weeks in Chart Production as part of a joint training pro- 
gram sponsored by the Canadian International Development Agency. 


Wireless Communications is now one of three development interests in the Pacific 
region, the others being positioning and acoustics. Work continued during the year on 
a variety of new technologies, including high-frequency facsimile transmission equip- 
ment, a space diversity antenna and a new switching unit for positioning systems. The 
region is also working on the development of improvements to echo sounders. 


The remotely operated vehicle (ROV) became operational in shallow water. There were 
dives to 150 m to check out ROV capabilities and for instrument recovery. Work con- 
tinued to improve the operation of the function arm, to develop a motion control sys- 
tem, to improve the pan and tilt platform for the video camera and to develop stereo 
video. 
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